JOKYMEHT I10; (CAH IIPOCTOM
SJIEKTPOI M IIOATIMCBIO

CBEJIEHUS1 O CEPTHOHKATE DIL

alininskaya.obrkrsngv.ru
yupexzens:

MUHHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKOM ®EJIEPAIIUU

MyHununajibHoe 010/:KeTHOe 00111e00pa3oBaTe/ILHOE YUPEeKIeHHe
"KanuanHckasa mkoja umenn M.K.Yynniako»
KpacHorsapaeiickoro paiiona Pecinyoanku Kpbeiv

(MBOY «KaaununHckas mkoJja nMmenn M. K. Yynuiko»)

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautenem IIIMO ecTtecTBEeHHO- 3aMecTuTeNb JUPEKTOpa JlupekTop
MaTEeMaTHYeCKOTO ITUKIIa
T.H.CmuppHOBa H.B.Ky3pMuu
H.B.Ky3pmuy - OT «28.» 08. 2025T. ITpuxa3 Ne 343-o1 oT «29.»
ITpoToxom Ne oT «28» 08. 2025r. 08. 2025r.

AJIATITUPOBAHHAS PABOUYASI TIPOTPAMMA
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS J1JIsI
OBYUAIOILIUXCS
C 3AJIEP)KKOM IMCUXUYECKOI'O PA3BUTHUSI

YUEBHOI'O ITPEJIMETA «MaTteMaTuKa)
JUTA OBYUHAROIINXCA 7-9 KITACCOB

(ocHOBHOE 0011IEE 0Opa3OBaHUE)

c.Kanuuuno, 2025



AnantupoBaHHas pabodass mTporpamMma OCHOBHOTO 00mero oOpa3oBaHUs
cocTaBlieHa Ha ocHOBe DenepalibHOI pabodeil mporpaMmbl M0 y4eOHOMY MpEeIMeTy
«Marematuka» (0a30BbIi  ypoBeHb) (mpeaMeTHass oOmacth «Maremaruka U
nHpOpMaTHKa») (Jaiee COOTBETCTBEHHO — MporpaMMa 1o MaTeMaTHhKe, MaTeMaTHKa)
BKJIIOYACT TMOSICHUTEIBHYIO 3alHCKy, ColepkaHue OOydeHHs, TUIaHUPYyEeMbIe
pe3ynbTaThl OCBOCHHS MTPOTPAMMEBI TIO MaTeMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe [JIs OoOydarouuxcs ¢
3aJIepKKOM necuxuuyeckoro pas3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3oBaHMs TOATOTOBIEHa Ha oOCHOBe DenepaibHOrO  TOCyIapCTBEHHOIO
o0Opa30BaTeNbHOrO  CTaHJapTa OCHOBHOro ooOmero oOpaszoBanus  (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepalibHON aganTUPOBaHHOM 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOILErO
oOpa3oBaHus g OOYy4alOUIMXCS C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosi0pa 2022 r. Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpEeIMETy
«Maremartuka», @enepabHON MPOrPaMMbl BOCIIUTAHUS, C YIETOM PACIPEIAEIECHHBIX
[0 KjaccaM IpOBEpsAEeMbIX TpeOOBaHUM K pe3yapraram ocBoeHUs DenepanbHOit
aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
UIst 00y4aroIuXcsl ¢ 3aJ€P’KKOM NCUXUYECKOro pa3BuTHs. B paboueld mporpamme
yUTeHbI UJeu U nojoxeHus: KoHuenuuu pa3BuTus MareMaTH4eckoro oOpa3oBaHUs B
Poccutickoit ®enepanuu.

Oo01mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NITOPUTMAMH, a TaKXKe MPUOOPETEHUIO NMPAKTHUYECKUX HAaBBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHblii mpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3MPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (HhOpMaX.

OOydeHune mMaremMaTtuke JaéT BOBMOXKHOCTb pa3BuBaTh y oOyvatouuxcs ¢ 3I1P
TOYHYIO, PAIMOHAIBHYI0O U HUHQOpPMATHUBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/ISIIINE SI3bIKOBBIE, CUMBOJIMUECKUE, IpauyecKue CpelcTBa AJi BbIPAKECHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HAHUS  JCHCTBUTEIBHOCTH,
IIPE/ICTABIIEHHUE O MIPEAMETE U METOAAX MATEMAaTUKH, UX OTIUYHMIA OT METOJIOB JPYTIHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 O0COOEHHOCTSIX NMPUMEHEHHUs] MaTeMaTUKU



JUISl pELEHUs] HAayYHbIX W MPUKIAAHBIX 3a1a4. TakuM o0pa3oM, MaTreMaTHYeCcKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTYphl YEIOBEKA.

W3ydyeHnne MareMaTHUKU TakKe CIOCOOCTBYET 3CTETHUUYECKOMY BOCIUTAHUIO
YeJIOBEKA, MOHUMAHUIO KpPAacOThl M H3AIIECTBA MATEMATHYECKHUX paCCYKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaeT cojaepkaHue oOydeHHs mpeameTy «MaTemaTuka» c
Y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHBIM TIpeaMeToM «MaTtemaTukay NpeaCcTaBisieT ONPEAeICHHYIO CIOKHOCTD IS
yaamuxcsa ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakKeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUHA UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIELUATBHOM
oOyueHuu oOydJarompecss MOTYT BBIIOJMHATH 3anaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K ITOMOIIM, MOTYT BBIIOJHHUTH NEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEGHHOT0 crnocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTAHOBJICHHE JIOTUYECKHX JCHCTBUN IPUBOAAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YYEOHBIX AEUCTBUM. Y 00y4arommxcs 3aTpyJHEHbBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYHMCIICHHUSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXYTOUHBIX wmIaro. Ilpu pabore ¢ 4ucIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHHMEM HX 3HAYEHUS MOTIYT HE YAECpPKUBAaTh IPABUIIbHBIN
nopsnok nevctBuil. Ilpu ympoimienuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP HE MOryT CcamMOCTOSTENBHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBITIOJIHEHNS NEeUCTBUA. KOHKPETHOCTh MBIIIICHHS OCJIOKHSET YCBOCHMS HAaBbIKA
pelIeHnsT YpaBHEHWM, HEPABEHCTB, CHCTEMbI YypaBHeHuMH. MM manomoctymHO
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalMii, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT u3ydeHue TeMbl «DyHKuum»: npu
onpeneneHu  (QYHKIMOHAJIBHOW 3aBUCHUMOCTH, NpU ONUCAHUM TpaduyecKkon
CUTYaIINH, UCTIONIb3Ys] TEOMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3BIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAaCThIO ONpeneiaeHus] PYHKIUU U
00J1aCcThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 33/1a4H, BbIJIEJICHUs cyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3aTpynHsOTCs caeiaTh YMO3AKJIIOUYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBHIOMPAIOT ~HEpalMOHAIbHBIE CHOCOOBI  PEIICHMs,, HWHOIJAa OrPaHUYHBAIOTCA
MaHUIYJISIIUSMU C YUCIIAMHU.

[Ipy wu3yyeHuM TreoMeTpUYEecKoro matepuana oOyyatomuecs ¢ 3[IP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
MTOCJIEA0BATEIBHBIE PACCYKICHHS. HenpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJAMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydaroniecss MOryT
MOJIMEHUTH (POPMYITy, HETIPAaBUIHLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omrOkam B
pelIeHMH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIIO)KHO BBINIOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTH 3amOMHMHAHUSA ¥ BOCHPOU3BENEHUSI Y4eOHOTO MarepHalia CHUKEHBI
M0 TMPHUYMHE CIA00CTH MHECTUYECKOM AESITeNbHOCTH, CYXEHHS 00beMa MaMsTH.



Obyuaromumcest ¢ 3[IP Tpebyercst Oosblie BpeMEHHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyalau3amus 3HaHU 10 ONOpe MPH BOCTIPOU3BEICHUH.

Jns  mpeomosieHUs  TPYOHOCTEH B HM3YYeHHMHM y4eOHOro TpeaMera
«Matemartuka» He0OXoauMa afanTanus o0beMa U XxapakTepa yueOHOro MaTepuaia K
MO3HABATENbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[IP. Crnenyer ydeOHBIN MaTepual
HPENOJHOCUTh HEOONBIIUMH TMOPIUSIMH, YCIOXKHSSI €ro IOCTETEHHO, H3BICKUBATh
CrocoObl  aJanTallid TPYAHBIX 3aJaHUl, HEKOTOpble TEeMbl JlaBaTh Kak
O3HAaKOMHTENIbHBIC,  HCKJII0YaTh  OTAETbHBIE  TPYOHBIE  JJOKA3aTENIbCTBA;
TCOPETUUECKU MaTephall pPEeKOMEHAYEeTCS H3y4daTh B MPOIECCe MPaKTHYECKOM
NEATENIFHOCTH MO pemeHuio 3afad. OpraHndyeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JEATENBHOCTH YYAIIMXCA HA YpPOKAaX MAaTeMaTUKd CIOCOOCTBYIOT
IPOYHOMY M CO3HATEIBHOMY YCBOCHHIO OAa3HMCHBIX MAaTEMAaTHUYECKUX 3HAHUH H
YMEHUM.

Heﬂl/l H 3a/1a91 U3yYCHUA y‘l€6HOI‘O npeamera «MaTemMaTHKa»

[IpuopuTeTHBIMU 1EISIMU O0yYEHHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJBHBIX MAT€MATUYECKUX MOHATHHA (YHMCIIO, BEITUYHUHA,
reoMeTpudecKas durypa, MepEeMEHHAs, BEPOATHOCTb, byHKIIMSN),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odydaromuxcs ¢ 311P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM [Uisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHUKUM M OKPYXKAIOIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH OOIIel KyJIbTyphl YeJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs c
311P, no3HaBarenbHONW aKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUN, KPUTUYHOCTH
MBIILICHUS, UHTEPECA K U3YUEHUIO MaTEMAaTHKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTUYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M TpPU H3YYECHHUH
JIPYTUX YYeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENIM, MPUMEHSATh OCBOEHHBIM MaTeMAaTHYECKUM armapar Uil PEIICHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTb U  OLEHUBATh
NOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeIyIOINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-TTO3HABATEIHLHOM
JESITEIbHOCTH: TJIaHUpOBaHUE palbOThl, MOMCK PpAlMOHAIBHBIX IyTel ee
BBITIOJIHEHHU S, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIIEKTYaJIbHOMY pa3BUTHIO, (OPMHpPOBATH KauyecTBa,
HEO0O0XOIUMBbIE YETIOBEKY JJIsl OJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMAaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WUHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;



" (QopmupoBaTh KIIOYEBbIE KOMIETCHIIMHM YYAIIUXCA B paMKaX MPEAMETHOM
obnactu «MartemaTrka 1 HTHGOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MbILIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYHIIECTBJIATH KOPPEKIMIO MO3HABATEIbHBIX MpolrieccoB oOyyarommuxcs ¢ 31I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS MPOrPaMMHOrO Marepuana Mo Y4yeOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIMU OOpa3oBaTelIbHBIX JIe(PUIIMTOB
B OCBOEHHUH IPEIUIECTBYIOMIET0 MPOrPaMMHOIO Marepuajna y oOydaroIIuxcs C
3I1P u HEnOCTAaTKOB B MX MATEMaTUYECKOM Pa3BUTHH;

" copMHUpPOBaATh YCTONYMBBIA HHTEPEC YUAIIUXCS K TPEIMETY;

" BBIABISATH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKUE CTOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUHMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukuuny, «leomerpus» («[eomerpuueckue Gurypsl u ux
CBOMCTBa», «3MepeHrne reoMeTpUYECKUX BEIUUYNHY), « BEpPOATHOCTh U CTATUCTHKAY.
JlaHHbIC JTMHUU Pa3BUBAIOTCS MapasuIeNbHO, KaXK/asi B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictuu. Kpome »3TOro, ux oOBEIMHSET JIOTMYECKas COCTaBJsIoIIasl,
TPAJAUIIMOHHO TIPHCYIIasi MareéMaTWKe W TPOHU3BIBAIOIIAS BCE MaTeMaTUYECKHE
Kypcbl U conepxarenbHble JuHHM. CdopmynupoBanHoe B DenepanbHOM
rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUS
TpeOOBaHHE «YMETh ONEPUPOBATh IMOHATHUAMH: OIpPENEIECHUE, aKCHOMa, Teopema,
J0Ka3aTeNbCTBO; YMEHHME paclo3HAaBaThb MCTHHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
MPUBOJIUTHE TIPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPHUIIAHUS
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OpPMHUPOBAHUE JIOTUYECKUX YMEHHM
pacopenensieTcs IO BCeM rojamM oOOy4yeHusT Ha YpPOBHE OCHOBHOIO OOUIEro
o0pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yJabraTaM
ocBoeHusi DenepanbHON pabouelt TPOrpaMMmbl, pacHpPeeIEHHBIM IO ToJaM
o0ydeHusl, CTPYKTYpUpPOBAHO TaKuM o0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATIBHBIM BOTIpOCaM oOOydvaromuecss oOpamainuch HEOJHOKPATHO, YTOOBI
OBJIaJICHUE MATEMaTHUYECKMMU TIOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIIOCH
MOCJIEZIOBATENBHO U MOCTYTATENbHO, C COOMIOIEHNEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBbI€ 3HAHHWA BKJIIOYAJIMCH B OOLIYI0 CHUCTEMY MaTeMaTUYECKHUX MPEACTaBICHUM
oOyuatomuxcs ¢ 3I1P, pacuupss u ymyonss e€, o0pas3ysi IpOYHbIEe MHOKECTBEHHbBIE
cBs3u. OOumMe 1enu u3ydeHus: yueoHoro npeamera «MareMaTuka» NpeCcTaBiIeHbI B
denepanbHON padodeil mporpaMMe 0CHOBHOTO OOIIEro 00pa3oBaHUs.

Oco0enHocTH 0TOOPA M aJANTAIMY Y4eOHOT0 MaTepHasia 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarvka» CTPOUTCA Ha CO3JIaHHUU
ONTUMAJIbHBIX YCJIOBUH JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercss 0T00py yd4eOHOro marepuasna B COOTBETCTBUU C
MPUHIMIIOM JOCTYIHOCTH TPU COXpPaHEHUH OO0IIero 0a30BOTr0 YpPOBHS, KOTOPBIU
JOJDKEH IO COJEPIKAHUI0 U 00beMy ObITh alaiTUPOBaHHBIM AJis1 oOyyatouiuxcs ¢ 3I1P



B COOTBETCTBHM C HUX OCOOBIMH 00pa3oBaTelbHBIMH MOTpeOHOCTAMU. Cremyer
o0neryuTh OBNaZeHUEe MarepuanoM oOyvatomumucs ¢ 3IIP mocpenctBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM ITOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU
B TMPUMEHEHUU 3HAHUM, HUCHONB3Yys MNPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpA,
aMsITKa).

denepanbHas MporpaMma npeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHbIIEHHE 00beMa TEOPETHUUECKUX CBEJCHUN, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJbIX Pa3fesioB B MaTepPHAIIbI ISl 0030pHOTO, 03HAKOMUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 7-9 Kiaccax

Auredpa

B mmane wm3ywaror cnepyromme TeMbl:  «MppanuonaneHble  4uCHa.
HleiicTBuTenpHbIe yuciay, «CpaBHEHUE JCUCTBUTEIBHBIX UYHCEN, apu(METHUECKHEC
NEUCTBUS C JICHUCTBUTEIBHBIMU UncliaMuy, «HaxoxneHue npuOIMKeHHBIX 3HAYCHUI
KBaJIpaTHOTO KOpHs», «Teopema Bueray, «PemieHuss ypaBHEHHUI TPETbEN U YETBEPTOU
CTETeHel pa3IoKeHHeM Ha MHOXKHTem», «DyHKmus y =vXx u ee rpadukx»,
«IlorpemHoCTs U TOYHOCTh MPUONMKEHUS», «YeTHble W HEYeTHbIE (DYHKIUU,
«DyHKIUA y=X"», «DyHKIUA y= ax’, ee rpaduk u coiictBa. ['paduku byHKUUN y=
ax> + n u y=a(x-m)>, «YpaBHEHHE C [BYMsS IEPEMCHHBIMU H ero rpadux»,
«I'padmyeckuii crnoco0® pelieHus CHUCTeMbl ypaBHeHUI», «300pa’keHHe YJICHOB
apu(pMETUYECKON M T'EeOMETPUUYECKOM TPOrpeccuii TOYKaMU Ha KOOPAMHATHOU
IJI0CKOCTU. JIMHEWHBIN U SKCIOHEHUIUATIbHBINA POCT. CII0KHBIE MIPOLIEHTHD».

YMEHBPIINTE  KOJMYECTBO 4YacoB Ha wuzyyeHue teM: «DopMynb,
«Jloka3arenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUE C JABYMSI HEHU3BECTHBIMUY,
«I'paduk muHEMHOrO ypaBHEHUS C ABYMs MepeMeHHbIMUY, «['paduueckoe pelieHue
JIMHEWHBIX YPaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMNCTBA KBAIPATUYHON
GyHKIUNY.

BricBoOOIMBIIIMECS Yachl MCIOJB3YIOT: JJIA JIydlled MmpopaOOTKu Haubosee
BAXKHBIX TeM Kypca: «PemenHue ypaBHeHuN», «PelIeHHe CUCTEM YypaBHEHUW,
«CoBMecTHBIE JelcTBUA C apoOsiMuy», «IIpumeHeHue CBOWCTB apupMETUYECKOTO
KBaJpaTHOTO KOpHS»;, Ha T[OBTOPEHHE, pelieHue 3ajad, MpeoOpa3oBaHue
BBIPAKECHUH, & TAK)KE HA 3aKPEIUICHUE N3YYEHHOI0 MaTepraIa.

I'eomerpus

OCHOBHOE BHHMaHUE YIECISAIOT MPAKTUYECKOM HANpaBIEHHOCTH Kypca,
WCKIIFOYUB U YNPOCTUB HAWOOJEe CIOXKHBIA JUIsI BOCHPHUSTHS TEOPETUUCCKUN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMalIbHO HCIOIb30BAThH
HarJsiHbIe cpefcTBa OOyd4eHHUs, OOJbIe MPOBOAUTH MPAKTUUYECKUX padoT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM 0OpaIieH!u
K HarJISITHOCTH — PUCYHKAM U YEPTEkKaM.

JaroT Ttembl: «TeopeMbl U T0Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeabCTBO OT
MIPOTUBHOTO», «CyIIECTBOBAaHUE M E€AMHCTBEHHOCTh MEPIEHAMKYISpA K IPSAMOID,
«Metop reoMeTpruuecKuX MecT», «Meron ynBoeHuss Meauanshy, « Teopema Daneca u
TeopeMa O NPONOPLUMOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyrojibHuKay,
«/I3MeHeHne TPUTOHOMETPUUECKUX (PYHKIUN TIPH BO3pACTaHUH yTiay, «DOpMyIibl
Ui paAuyCOB  BIIMCAHHBIX W  ONMCAHHBIX  OKPYXXHOCTEH  NPaBUJIbHBIX
MHOT'OYTOJIBHUKOBY», «YpaBHEHHE NpAMO», «JIBrkeHue», «CBOMCTBA ABUKEHUSY,



«Teopema 0 MpoOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEIECHUU OTPE3KOB
CEKYILHX, TEOpEMa O KBaJIpaTe KacaTeIbHON.

YMEHBIIIaIOT KOJIMYECTBO YacOB Ha u3ydeHue teMm: «CUMMETpUYHbIe (UTYPHI.
OcHOBHBIE  CBOMCTBAa OCEBOM cuMMeTpum», «lleHTpanpHass  CUMMETpPHS»,
«Ilapamnensupii  mepenocy, «lloBopor», «IlpeobpazoBanne mnomodbus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud HA IMOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEUKW», «JleKapTOBbl KOOpPJIMWHATHI HA IUIOCKOCTH», «Pemenue
TPEYTOJBHUKOBY, «[logobue dhuryp.

BricBOOOIMBIIIKECS YAChl HCTIOIB3YIOT HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTDH M CTATHCTHKA

B cBA3u ¢ TeMm, YTO AaHHBIA KypC BBI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3IIP, cBA3aHHBIE CO CHMXEHHBIM YPOBHEM Pa3BHUTHs CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM JUIsl YYEHUKOB Marepuane. OCHOBHOE BHUMAaHHE YACISIIOT pasfenam,
CBA3aHHBIMM C TIOBTOPEHUEM IPOMIEHHOTO Marepuasna, YBEIUYHUTh KOJIUYECTBO
YOPOKHEHUA W 3aJaHUl, CBA3AHHBIX C IPAKTUYECKOM  JIEATEIBHOCTBIO
00yJarommxcs.

IlepecMaTpuBarOT COJAEPKAHUE TEOPETUUYECKOTO MaTepuaga U XapakTep €ro
W3JI0KEHUS: TEOPETUUECKUI MaTEpHAl IPENOJHOCUTH B MPOLIECCE PELIEHUS 331a4 U
BBITIOJTHEHMSI 3aJJaHUI HATJITHO-IIPAKTUYECKOT0 XapakTepa; He TpeOoBaTh BHIBOJA U
3alIOMHHAHMS CIIOKHBIX (DOpMYJI, pelieHus HECTaHAAPTHBIX, TPYAOEMKUX 3aJaHU.
Psn Tem cnenyeTr uzydyarh B 03HAKOMUTEIBHOM ILJIaHE.

®denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboyell MporpamMMel
CBOOOy B pacmlpeeleHul MaTepuaia o 4eTBepTsaM (TpuMmectpam). Pacnipeaenenue
BPEMEHHU HA U3yYE€HHE TEM B T€UEHUE YyY€OHOTO rojla CaMOCTOSITENBHO OMPEAEIAETCS
0o0pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN TPyNIIbl 00yUYarOIIHUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEH.

Buabl jgesarenbHocTH oOyuaromuxca ¢ 3IIP, o0ycioBieHHbIE 0COOBIMH
o0pa3oBaTreJIbHBIMH NMOTPEOHOCTAMH H  o0ecHmeYHBAKIIME OCMBICJIECHHOE
O0CBOEHHE CO/IepPKaHNM 00pa3oBaHus No npeaMery «MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTIMU. [lOMHUMO HIUPOKO HCTIOIB3YEMBIX B
OAOIT OO0 06mux Ast Bcex 00y4yaroumxcs BUI0B JAEATEIbHOCTHU CIEYET YCUINTh
BUJIBI JICATEIHHOCTH CHICIIM(PUYHBIC ISl JAHHOW KaTeropuu JeTel, 00ecreynBaronme
OCMBICIICHHOE OCBOCHHE COJEp)KaHHUS O0Opa3oBaHUS TIO0 TPEIMETYy: YCHIICHUE
MPEIMETHO-TIPAKTUIECKONH ACSITETbHOCTH C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepelOBaHWE BHUJOB JIEATEIHHOCTH, 3aJCUCTBYIONIMX pPAa3IUYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOi Ha alTOPUTM; IIOIIArOBOCTh» B U3yUYEHUHU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbI, OMOpHBIE TaOJHMIBI); PEUYEeBOM OTYET O Tpolecce U pe3yibTare
JesITeIbHOCTH; BBIIMOJIHEHNE CIIEHUATbHBIX 3aJJaHUi, 00ECIeUYnBaOIIUX KOPPEKIIUIO



perynauuu  yaeOHO-II03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanbHasi TEMAaTHUYECKass U TEPMUHOJIOTHYECKAsA JEKCHUKA COOTBETCTBYET
DAOIT OO0O.

Jia obyuarommxcsi ¢ 3IIP cyliecTBEeHHBIM SBISIFOTCS IpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepralioM Mo mnpenMery. IIpoBoauTcs crnenuaibHas padoTa Io
BBEJICHUIO B aKTHUBHBIA CIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJIbHAs MOAJIEPKKA, AITOPUTMBI padOTHI C ONPENEIECHUEM, OITOPHBIE CXEMBI JJIS
aKTyaln3alruy TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IUIaHE

B cootBercTBUU ¢ @DenepaibHBIM TOCYAApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApPTOM OCHOBHOroO 001Iero oOpa3zoBaHus y4yeOHbIM mnpeaMer «MareMaTuka
BXOJIUT B TMpeAMETHYI0 oOnactb «MaremMatuka U HWHOOpPMATUKa» U SBISETCS
o0si3aTeNbHBIM 111 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTuka
TPaJUIIMOHHO M3YyYaeTCsl B paMKax CIEIYIOIUX YY4EOHBIX KypcoB: B 5-6 Kjaccax —
Kypca «Martematuka», B 7-9 kiaccax — KypcoB «AmreOpa» (BKJIOYasi AJEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOcTel) u «['eomerpusi». Hacrosimeir mporpammont
BBOJIUTCSI CAMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

OO111ee YncI0 4acoB, PEKOMEHIOBAHHBIX VISl U3YYEHUSI MaTeMaTUKu (6a30BBIii
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111er0o oopa3zoBanus, — 952 ygaca: B 5 kmacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeleN0), B 7 Kilacce —
204 gaca (6 yacoB B Henento), B 8 kiacce — 204 yaca (6 4acoB B HezleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaTbl 0OCBOEHUA YUeOHOro npeaMera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue maremMaTMkd Ha ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs
HaIlpaBJIeHO Ha JOCTWKeHue oOydaromumucs ¢ 3[1P TuYHOCTHBIX, MeTanpeIMETHBIX
Y TIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIBTATOB OCBOEHUS yU€OHOTO MPEaMETA.

JINYHOCTHBIE Ppe3yJIibTaThbl OCBOCHHUSI MPOrpPaMMbl IO  MaTE€MaTHUKe
XapaKTepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOILIOMY M HACTOSIIIIEMY POCCUHUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHUSIM POCCUUCKUX MATEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JTOCTHKEHHM B JPYrUX HAyKax W
MPUKIAAHBIX cdepax;

rpaxaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEW TpaKJaHWHA U pealu3allid ero
MpaB, IPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJICHUH, MpOIEAyp TpakJaHCKOro oOiiecTBa (HampuMmep, BbIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TPoOJIeM, CBSI3aHHBIX C



MPaKTUYECKUM TPUMEHEHHEM JIOCTIDKEHWHW HAyKH, OCO3HAHHEM Ba)XXHOCTH
MOPaTbHO-3THYECKHUX TPUHIIAIIOB B IEATEIHHOCTH yUEHOTO;

TPY10BO€ BOCIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE€ B pEHICHUH TPAKTUICCKUX 3a/ad
MaTeMaTHYeCKON HAaIlpaBIICHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEeMaTUYeCKOTO
oOpa3oBaHHMS Ha TPOTSDKEHWH BCEW JKM3HHM I YCIENIHOW MpodeccruoHaIbHON
JCSATEIBHOCTH ¥ Pa3BUTHEM HEOOXOMUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MMOCTPOCHUEM WHIWBHIYAIBHOU TPACKTOPWUU OOpa30BaHUS W JKU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HMHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

ICTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  OMONHMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/av, pEHICHUH, pacCyXICHWH, YMECHHIO BHJICTbH
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOTO MO3HAHMSA:

OpUEHTallUe B JCATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPECTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS YEJIOBEKA, MPUPOILI U
oOlecTBa, MOHMMAHUEM MaTeMAaTUYECKOM HayKu Kak c@epbl YeloBeUeCKOn
NESITEIbHOCTH, JTAoOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl Pa3BUTHS IMBUIM3AIINH,
OBJIaJICHUEM S3BIKOM MAaTeMaTUKd U MaTeMaTUYeCKON KyJIbTYpOll Kak CpeiACTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIHCKOM
NEeSATETHLHOCTH,

¢pusnueckoe BocnuTaHue, (OpMHpPOBAHHE KYJLTYPbI 310POBbA U
IMOLHMOHAJIBLHOIO 0JIArONOIYYHsI:

TOTOBHOCTBHIO TIPHMEHSATh MaTeMaTHYECKHE 3HAHWS B HMHTEPECaxX CBOETO
30POBBS,  BEIACHHUS  3I0pOBOTO  oOpa3a  KU3HU  (3M0pOBOE  NHUTaHHE,
cOQTaHCHPOBAaHHBI PEXKUM 3aHATHH ©  OTHBIXa, peryaspHas (u3nvecKas
aKTUBHOCThH), CPOPMUPOBAHHOCTHIO HaBBIKA peQIIeKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIMHUOKY M TaKOTO ke MpaBa JPyroro 4YeJI0BeKa;

IKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTAallMel HA MPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWUN I PEIIeHUs 3a/1a4 B
00JacTH COXPAHHOCTH OKpPYKAlOLIeH cpebl, IJTAHUPOBAHMS TTOCTYIKOB M OIIEHKU MX
BO3MOXXHBIX TIOCIIEJACTBUN JJISI OKPYXKAIOIIEH Cpeibl, OCO3HAaHUEM TII00ATHHOTO
XapakTepa HKOJIOTUYECKHUX MPOOJIeM U IMyTeH UX perieHus;

ajanTamusi K HM3MEHAINIUMCS YCJIOBHSM CONMAJIbHOW W NPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBHSX HEOINPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUYCCKYIO JEATECIbHOCTh, B TOM YHUCIIC
YMEHUE YUYHUTHCH y APYTHX JIFOACH, TPHOOPETaTh B COBMECTHOM JEATECILHOCTH HOBBIC
3HAHMS, HABBIKK U KOMITCTCHIIUH W3 OTbITa IPYTHX;

HEOOXOMUMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM YHUCIE
bopMyIupoBaTh WJEH, MOHSATHSA, TUIIOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMi0, BOCHPHUHUMATH
CTPECCOBYIO CHUTYaIlMl0 KaK BBI30B, TPEOYIOMIMl KOHTpMEp, KOPPEKTUPOBATH



MPUHUMAEMBbIC DEIICHUS € JCUCTBUS, (HOPMYIUPOBATh M OIEHWBATh PHUCKA H
NOCIIEACTBYS, (POPMHUPOBATH OTIBIT.

MeTanpeaMeTHbIe Pe3yJabTaThI:

B pesynprare oCBOSHHS MPOrpaMMBbI MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyuatomerocss ¢ 3[IP  Oynyr cdopMupoBaHbl
METanpeAMETHBIC PEe3yNIbTaThl, XapaKTePU3YIOMUeCs OBIAJICHIEM YHHBEPCATbHBIMU

I103HABATCIbHBIMH JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JIEMCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMH
JeliCTBUSIMMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBSA3M B  XOJE  YCBOCHHS
MaTeMaTUYeCKOro MaTepuaa;

BBISIBIIATH JCQPUITUT JTaHHBIX, HEOOXOMWMBIX JUIsI PEIICHHs ITOCTaBICHHOM
3a/1a4H;

C MOMOIIBIO yUYUTENSl BBIOMpATh CHOCOO pelIeHUsT MaTEMaTUYECKOW 3ajauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS );

OPUMEHSATh M MpeoOpa3oBbIBaTh 3HAKM U CUMBOJBI B XOJE PEIICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE TIPU PEIICHUU MaTEeMaTUYECKOH 3a/1a4H;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

WJUTIOCTPHUPOBATH PeIIaeMble 33/1a4 TpPahUIESCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MMOHMUMATh U UCITOJIb30BAaTh MaTEMAaTUUECKHUE CPEJICTBA HATTSITHOCTH (TpaduKwy,
IUarpaMMbl, TaOJWIBI, CXEMBI W Jp.) JUISI WUTFOCTPAIMH, WHTEPIPETAINH,
apryMEHTAIUH.

OBiajeHue  YHUBEPCAJIbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
AEeCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO NEATEIBLHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B TPOIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI paboTHI; paboTaTh B TPYIIIIE:
HaxoJIUTh O0OIlee pelIeHre U pa3peniaTh KOH(MIUKTHI HA OCHOBE COTJIACOBAHUS
no3uuuii W yd€ta  HMHTEPECOB;  cCiymaTh  mapTtHépa;  (HOpMyIupoBaTh,
apryMEHTHPOBATh M OTCTAUBATh CBOE MHCHUC;

MPOTHO3UPOBATh BO3HWKHOBCHHE KOH(IMKTOB TPH HAIMYUU PAa3HBIX TOUYCK
3peHHs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE ydé€Ta WHTEPECOB W TO3HMIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO TO3WIIMI0 W KOOPAWHUPOBATH €€ C TO3WUIHUSIMH
NMapTHEPOB B COTPYIHUYECTBE TPH BHIPAOOTKE OOIIETO pelieHUsS B COBMECTHOU
NeSTETHbHOCTH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, JOCTUTATh KAYECTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JCUCTBUS C APYTUMH YJICHAMU KOMaH/IbI,

OIICHMBATh Kau€CTBO CBOETO BKJIJa B OOIIUI TIPOTYKT.

OBiaseHue YHHMBEPCAJIbLHBIMH Y4eOHBIMH PEryJaSTHBHBIMH JeHCTBUSIMMU:



CTaBUThH 1I€TIM, BHIOMPATh W CO3/1aBaTh QJITOPUTMBI ISl PEUICHUS Y4EOHBIX
MaTEeMaTUYECKUX MpoOIieM;

IJIAHUPOBATh M OCYILIECTBIISITh JESITEIBbHOCTh, HANPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATEIILCKOTO XapaKTepa.

dbopMmyaMpoBaTh W yAEpKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
M1OCJICIOBATEIILHOCTh JICUCTBUM;

OCYUIIECTBJIATH KOHTPOJIb IO 00pa3ily U BHOCUTb HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJUPOBAaTh TPOIECC W  pe3ydbTaT ydeOHOH  MaTeMaTHYECKOMN
NEATEIIbHOCTH;

aJIcKBaTHO OICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOJTHEHUS
yaeOHON 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOKHOCTU €€
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3ysibTaT C 3aJaHHBIM 3TAJOHOM C IEJbIO
OoOHapy>KeHUsI OTKIIOHEHUH M OTIMYHM OT ITAJIOHA.

IPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMBbIil pe3ynbTar
JESTEbHOCTU, OMPENENATh MO3UTUBHBIE W3MEHEHUs W HalpaBJICHUs, TPeOYIoIIue
najabHenIel padoThl;

peryaupoBaTh Coco0 BHIPAKEHUS IMOIIH.

[IpenmetHble  pe3yabTaTbl  OCBOCHHMSI  OpOrpaMMbl 1O  MaTE€MAaTHUKE
MpEeACTaBIEHbI MO To/laM OOy4YeHHsS B paMKaxX OTACJIbHBIX Y4EOHBIX KypcOB: B 5—6
KJlaccax — Kypca «MareMartuka», B 7-9 kiaccax — KypcoB «Anreopay, «l'eomeTpusy,
«BepoATHOCTh U CTATUCTHUKA.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3yvyenus yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
obecrieunMBaeT M3y4CHUE JPYTUX ITUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK M
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOIOJKEHHST 00pa30BaHus
Y B NOBCEAHEBHOM XW3HU. Pa3zBuTHe y OOydaromMXCsd HAay4YHBIX MPEICTABICHUH O
MIPOUCXOXKICHUN
W CYIIHOCTH aJreOpandecKux aOCTpPaKIUi, CIoco0e OTPaKCHHS] MAaTeMaTHYECCKOM
HAayKON SIBJIGHWA M MPOLECCOB B MNPUPOJIE M OOLIECTBE, POJIM MATEMaTHYECKOIrO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOT'O MHPOBO33PEHUS U KAYECTB MBINLJICHUS, HEOOXOIUMBIX JJIsl aJlalTallid B
COBpEeMEHHOM LH(ppoBoM oOmecTBe. M3yueHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJBI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbl OO0ecredyMBaeT pa3BUTUE JIOTHYECKOrO
MBIIUICHAST OOYYalOIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxaeHus, o00O0IIeHHe W KOHKpPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe TMpeAnoyiaraeT 3HAUYUTENbHBIM O00BEM  CaMOCTOATEIIHHOU
NEATENBHOCTH  OOYy4YaloIIMXCsA, IO3TOMY CaMOCTOSITEJIbHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3alell eATeIbHOCTHOrO IMPUHLHUIA
o0yueHus.

B crpykrype mporpamMmbl yd4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEp)KATeIbHO-METOIuYecKre nuHuu: «Yuciaa wu
BBIYHMCIICHUSY; «ANTeOpandecKkue BbIpOXECHUS»; «YPAaBHEHUS M HEPABCHCTBAY,
«Dynknun». Kaxaas u3z 3Tux cojiepxkaTeIbHO-METOANYECKUX JIMHUM pa3BUBACTCS HA
MPOTSDKEHUHU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch u
B3aUMOJICUCTBYS C APYTMMH €ro JUHUsSMU. B Xo1e m3ydeHus kypca o0ydaroummcs
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LI€1eco000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielbl MATEMAaTUYECKOTO 00pa30BaHuUs U
CIOCOOCTBYIOIIWE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAJILHOTO
MaTeMaTU4YeCKoro  si3bika. TakuMm  oOpa3oM, MOXKHO  yTBEpXkKAaTh, 4UTO
coliepKaTeIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxkanve nuHUM «YHWCIa W BBIYHCICHUS CIYXKUT OCHOBOW JIS
TATbHEUIIET0 M3yYeHUS MAaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AITOPUTMAMU, a
TaK)ke NMPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIMOHAIIBHBIMU U
UPpAIMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUM O JEHUCTBUTEIHHOM
yycie. 3aBepllIeHUE OCBOCHUS YHCIOBOM JIMHUKM OTHECEHO K CTapuIeMy 3BEHY
o01iero oOpa3oBaHusI.



CopepxaHue OBYX aireOpandeckux JIMHUN — « AJIredpanyeckue BhIPAKECHHS
U «YpaBHEHUS U HEPABEHCTBA» CIHOCOOCTBYET (OPMUPOBAHMIO Yy OOyYarommxcs
MaTEMaTUYECKOIo amnmnapara, HEOOXOAMMOIO il pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IpyHNIUPYETCsl BOKPYTI PALMOHAIBHBIX BBIpAXKEHUU. Anredpa
JE€MOHCTPUPYET 3HAUEHNE MaTEMAaTUKHU Kak s3bIKa JIJIs1 IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TakKe JallbHEHIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOT0, B YaCTHOCTH, Ui OCBOCHHs Kypca HH()OPMATHKH, M OBIAJCHHE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJNBHBIX (HOpM
BHOCHT CBOHM creuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBLHO-TPAPUUYECKONW JTUHUU HAIICJICHO Ha IOJIYyYEHUE
IIKOJIBHUKAMH 3HAHUN 0 QYyHKIUSAX Kak BaKHEWIIEH MaTeMaTHYeCKOH MOJAENH IJis
OMUCAaHUsl U HUCCIIEJOBAHMUS PAa3HO-0Opa3HBIX MPOLIECCOB U SIBJICHUHM B MPUPOAEC U
obuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS KCIONb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEJCTBA SI3bIKa MATEMATHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN HUBUIN3ALUH U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3elbl COJACpPKaHUS:
«Yucnma ¥ BBIYMCIEHUS», «AJreOpandyeckue BBIPDAKEHUS», «YPaBHEHUA U
HEpaBeHCTBA», «DyHKIIMMN.

VY4eOHbIN MJIaH Ha HU3y4yeHue anreOpbl B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KAXKIOTO roja oOy4deHUs, BCEro 3a TpU roja
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsThe panMoOHANIBHOTO 4YHCHA, 3alicCh, CpPaBHEHHE,
YHOOPSAOUYMBAHUE  pPAllMOHAJIBHBIX  4uceld.  ApudMeTHdYecKue  JCUCTBUS  C
palMOHAILHBIMU YHuCIaMU. PelieHue 3ajad W3 peajbHOM MPAKTUKUM HA 4YacTH, Ha
TpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeeieHue, Mpeodpa3oBaHue
BBIp)XCHUI HAa OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIINX YHUCE]T.

[IporeHThI, 3aMUCh MPOLIEHTOB B BUJE IPOOU U IpoOU B BUJE MPOIIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 33]]a4 U3 PEATbHON MPAKTHKHU.

[IpumMeHeHue TMNPU3HAKOB  JCIMMOCTH, Pa3lIOKEHUE HA  MHOXHUTEIN
HaTypaJbHbIX YHCEIL.



PeanbHble  3aBUCMMOCTH, B TOM  4HMciIe T@psiMas u  oOparHas
IPONOPLUHUOHAIIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IMEpeMEHHOU. [[omycTumble
3Ha4YE€HUsl MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJIE
(dbopmybl. Beruucienus o gpopmyinam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHUMN, TOXKICCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBujia MpeoOpa3oBaHUSI CYMM W TPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS MTOJTOOHBIX CIaraeMbIX.

CBOIiCTBa CTENEHH C HATYypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. CreneHnb MHOrowieHa. CioKe€HHEe, BbIYUTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpaT pasHocTH. DPopMmyia pa3HOCTH KBajpaToB. Pa3imokeHMe MHOTOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHnust

VYpaBHeHUe, KOpEHb YpaBHEHHUS, TMpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHNE YPaBHEHUM I10 YCIOBUIO
3amauu. Perenne TeKCTOBBIX 3a1a4 € IOMOIIBIO YPABHEHUM.

*JINHENHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €TI0 Fpa(l)I/IK*I. Cucrema nByx
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUI
coco0OM TOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npssMoi. YUucnoBsle TPOMEXKYTKU. PaccTrosiHne Mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Alcmucca U opAHHATA
TOYKM Ha KOOPJIMHATHOM TUIOCKOCTH. [Ipumepnl rpadukoB, 3amaHHBIX (opMyTaMu.
Urenue rpadyKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuuu. ['paduk ¢pynkmmu. CroiictBa GyHkuuni. JluHeliHas QyHKIuUs,
e€¢ rpaduk. I'padux dynkuum y = kx + b. *I'paduyeckoe permieHue JIMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIIACC

Yuciia 1 BBIYUCTICHUA

KBagparuerii kopenb u3 uyucna. *[lonarue o0 wHpparMOHAIBHOM YHCIIE.
JlecaTuunbple TPUOMKEHUST UppalluoHaIbHbIX yncen®. CBoicTBa apuMETHIECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K MTPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUAM. *JIeHiCTBUTEIIBHBIC YHCIa .

CreneHb C 1ENbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

! 3,H€CI) Hu gaJjice * * 0003HAYCHEI TCMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3HAKOMUTECIILHOM IUIAHEC. Heuaror
CaMOCTOATCJILHO OIPCALCIIACT 00BeM n3y4acMoro mMmarepuaja.



Asre0panyecKue BbIPpaKeHUsA

KBagpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxxeHue, BbIYUTAHUE, YMHOXEHUE, JIeJICHHE aireOpauveckux  JApoOei.
PanmonanbHbie BRIpaKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHNH, CBOIAIIMXCS K JIMHEMHBIM M KBaapaTHeIM. [IpocTeiimme
JIpOOHO-paIOHATIbHBIE YPaBHEHUSL.

*I'paduueckas UHTEpHpeETAIUs YPAaBHEHUH C ABYMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpPaBHEHHWW C JBYyMs MNepeMeHHbIMU™. IIpuMepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUNHA

[Tonsitue gpynkiuu. OOIaCTh ONpeIeNieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QPyHKITUH.

I'padux ¢dynkuuu. Ytenue cBoricTB PyHkimu mno e€ rpaduxy. IIpumeps
rpa@ukoB (QYHKIHMI, OTPAKAIOIIKUX PEATbHBIE TPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC
3aBcHMOCTH, HX rpaduku. OYHKIMH y = x°, y = X, y = \/;, y = &

~ ~ X
*I'paduueckoe penieHNe ypaBHEHU U CUCTEM YpaBHEHUI ™.

9 KJIACC

Yucaa v BIYMCICHUSA

PaunonanbHble yucia, *MppalnvoHajIbHbIE YMCIIA, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYWCEN; NEMCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSMOU.

CpaBHeHME  JCHCTBUTENBHBIX  4YHCEN, apumeTuyeckue JeHCTBUS €
JIICUCTBUTECIILHBIMU YHCIaMU *.

Pasmeppl OOBEKTOB OKpYKAIOLIErO0 MHpPa, JUIMTEIBHOCTH IPOLIECCOB B
OKpY>KaroleM MuUpe.

[TpubnmxkE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NMpuOImxeHus. OKpyrieHue
yuceln. [Ipukuaka u oneHka pe3yinbTaToB BIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIMXCS K JTUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBaapatHoe ypaBHeHue. *[IpuMmepbl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIM *.

Pemenue qpoOHO-paIMOHAIBHBIX YPaBHEHUH.



Pemenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

VYpaBHeHHE ¢ ByMs IEpEeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JIMHEHHBIX YPaBHEHHUU C JBYMS IEPEMEHHBIMU. PelieHne cuctem IByX ypaBHEHHH,
OJTHO W3 KOTOpBIX JIMHEHHOe, a JApyroe — BTOpod creneHu. ['paduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHHN C IByMS IIEPEMEHHBIMU.

Pemenne TekcTOBBIX 3a7ja4 alredpandeckum crnocoooMm.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMEeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBaaparHele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KOOpAHWHATHI
BEPIIMHBI 1apadoJIbl, OCb CAMMETPUHN apadoJIbL.

['pacduxu bYHKIIUN: y = kx, y = kx + b, y =X,
y =y = &y ux cBoNCTBA.

YHC/I0BbIe H0CIe10BATEIbHOCTH H Nporpeccuu

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoil n-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbl n-ro 4ieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrPECCUii, CyMMbI IIEPBBIX 7 YWICHOB.

*M300paxkeHne 4IECHOB apU(PMETUUYECKON M TIE€OMETPUYECKOW MPOrpecCHid
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M SKCIOHEHIHAIBHBIA POCT.
CI10KHBIE TPOLIEHTHI *.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEM ITPOT'PAMMEI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucua v BIYMCICHUS

BbImonHsATh, coderas yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YHCIIAMH.

HaxoauTh 3HaYeHWs YHUCIOBBIX BBIPRKEHUN; NPUMEHSATH pa3HOOOpa3HbIC
CHOCOObI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUN IOPOOHBIX BBIPAKEHUU, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4Mcend K Jpyroil (mpeoOpazoBbIBATH
JNECATUYHYIO Ipo0h B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATILHBIE YUCTIA.

OKpyrIJIsTh yncia.



BBINONHATS IPUKUAKY U OLEHKY PE3yJbTaTa BBIYMCIIEHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAYKECHHUIA.

BbITIONHATE IEHCTBUSI CO CTEMEHAMH C HaTypaldbHBIMH IOKa3aTeslsiMHu (C
OMOPOi Ha CIIPABOYHYIO HH(POPMAILIHIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOXKUTEIIW HATYpaJbHbBIX
qucedn.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C
OTHOILIEHUEM  BEJIMYUH,  M[POMNOPLUUOHAIBHOCTBIO  BEJIIMYHMH,  NPOLEHTAMH;
MHTEPIIPETUPOBATH PE3YNbTAThl PEIICHUS 33/1a4 C YYETOM OIPAaHWYEHUH, CBSI3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anreOpanyecKkor TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrInonHITh peoOpa3oBaHusl 1EJI0T0 BRIPAXKEHUSI B MHOTOUJICH MPUBEICHUEM
MOJIOOHBIX CIAaraéMbIX, paCKpbITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOWIEH, MPUMEHTH (HOPMYJIbI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOpoit
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OcCyIeCTBIATh Pa3IOKEHNE MHOTOYIEHOB HA MHOXKHUTEIM C TMOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILEr0 MHOXKHUTENS, TPYNITMPOBKHU CIIAraeMbIX, IPUMEHEHHUS
(hopmys COKpaI€HHOTO0 YMHOXKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BeIpAXKEHUH (C OMOPOI Ha CIPaBOYHYIO HH(GOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW MEPEMEHHOM, INMPUMEHAS ITpaBUia
repexoa OT HCXOJAHOIO YPAaBHEHHsI K PaBHOCWIIBHOMY eMy. IIpoBepsTh, sBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

Nmety mpencraBieHrne o rpadUyecKUX METOJaxX NpPH PEIICHUH JIMHEHHBIX
YPABHEHHU U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YKCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU rpadvK JTUHEHHOTO YpaBHEHUS C IBYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHUS.

Pemiath cucteMsl IByX JUHEHWHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ omopoi Ha aJifTOPUTM YUEOHBIX JICUCTBUN).

CocraBniaTh (MOcie COBMECTHOIO aHalid3a) U pPellaTh JIMHEWMHOE ypaBHEHHE
WU CUCTEMY JIMHEHHBIX YPaBHEHWI MO YCIOBHUIO 3a/JauyM, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H [TOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUuu

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBAJIbl; 3allUChIBATh YHCIIOBBIE NMPOMEXYTKH HA



anre0pandecKoMm s3bIKe.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTpouTh rpaduku TUHEHHbIX GyHKIMA. CTpouTh rpadux hyHKuuu y = kx + b.

OnuceiBaTh € TOMOUIBI0O (PYHKIIMIT HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeIMYMHAMH ([0 AJITOPUTMY Y4EOHBIX NEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
IIEHa, KOJIMYECTBO, CTOUMOCTD; MTPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 110 3HAUEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBiIeHUA M aHanIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPa(UKOB pPeaTbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucia v BbIYMCICHUSA

Hcnonp30BaTh HadaJbHBIE IPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX
YuCceN i1 CpPaBHEHMs, OKPYIJIEHUS U BBIUMCIEHUHN; M300paxarh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOW MPSMOU.

[IpuMeHsaTh TOHATHE apUPMETHUYECKOTO KBaJPATHOIO KOPHS; HAXOJUTh
KBaJ[paTHbIE KOPHH, KCIOJIb3ysl NPU HEOOXOIUMOCTH KAJIBKYJISITOP; BBIMOJHATH
mpocTelime mnpeoOpa3oBaHUs BBIPAKEHUH, COJIEpKAIUX KBaJpaTHble KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JCCATUYHBIX
npoOeii u crerneHeit yucna 10.

AnredpanyecKue BbIPAKEHUSA

[IpumMeHATP TOHATHE CTENEHW C LEIbIM  [0KA3aTeseM,  BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJAEPXKAIIMX CTENEHH C LEeJIbIM MoKazareineM (C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBIMIONHATS HECHOXKHBIE TOXKJIECTBEHHbIE NPEeoOpa3oBaHUs palMOHATbHBIX
BBIPQXEHUI HAa OCHOBE IMpaBWJI JCHCTBUM HAJl MHOTOUJIEHAMH U alreOpanvyeCcKUMHU
JPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUS Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATTLHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHble, KBaIpaTHbIE YPAaBHEHUS (C UCIOJIb30BAaHUEM CIIPABOYHOI
uH(pOpMAIMK) W palOHANLHBIC YPAaBHEHHS, CBOMSIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE IpPOCTEHIINE HCCIEIOBAHNUS YPAaBHEHWU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (ycTaHaBIuBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHHMH pElIeHUs, €CIM MUMEET, TO CKOJbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKHU 3ajauu K €€ anredpandeckoit
MOJENN C TOMOIIBIO COCTABJIEHUA YPABHEHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4y MTOJTYYEHHBINA PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKH; PEIIATh



JTUHEHHBIC HEPABEHCTBA C OHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduuecKyIo
WJUTFOCTPALMI0 MHO>KECTBA PELICHNI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypoBHE (GYHKIHMOHAIbHBIE TOHATHUS U S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAYEHUs); OMPENENsATh 3Haue€HUE (PYHKIMU TI0
3HAYEHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.
CTpouth rpaduKH HIeMEHTapHBIX BYHKIHHA BHAA , y =X, y =X, y = \/;( sy =

k; onuchIBaTh CBOWCTBA YKMCIIOBOM (pyHKIMM 10 €& TpaduKy (IpU HEOOXOAMMOCTH C

X ~
HaIpaBJISIOIEH TOMOIIBIO).

9 KJIACC

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPAIMOHAIIBHBIE YHCIIA.

BoinonHaTh apudMeTnueckue IeUCTBHS ¢ PALMOHAIBHBIMU YKCIaMU, cOYeTast
YCTHbIE W THMCHbMEHHBIE MPUEMBI, BBIOJIHATh BBIYUCICHHS C UPPALUOHATbHBIMU
YU CIIAMU.

Haxonuth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEH; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasTe JAEUCTBUTENBHBIC YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTaTa
BBIYMCIICHHU, OLIEHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHEHBbIE U KBAapaTHBIE YPABHEHUS, YPABHEHHMSI, CBOJSIINECS K HUM,
npocTenie qpoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

Pemate mnpocTediine CHUCTEMBI JBYX JIMHEMHBIX YPAaBHEHHU C JAByMs
IIEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHUE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mnpocTedme TEKCTOBBIE 3a/Jayd  alreOpanyeckuMm CrocodooM ¢
MOMOILIBIO COCTAaBJIEHUS YpPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMHU.

[IpoBOAUTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHHM M CUCTEM YpPABHEHHM, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX NnpeacTaBieHuil (yCTaHaBIUBAaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHEWHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELICHNE HEPaBEHCTB Ha YHUCJIOBOW NPSIMOM, 3allMChIBATh PELIEHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTe crucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO; MU300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOi1, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (QyHKIMM H3yuyeHHbIX BHUJIOB. IloKa3piBaTh CXEMATHUYECKH
pacrnoJiokeHUe Ha KOOPJMHATHOM IUIOCKOCTH TrpadukoB (PyHKIMN BuUja: y = kx,

2 .
y=kx+b,,y=ax’ + bx +c, y=x,y = \/;, y = £ B 3aBHCMMOCTH OT 3HA4YEHUI
X



K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpoutes U u300pakaTh CXEMaTHYECKH TIpadUKU KBAIPAaTUYHBIX (DYHKLHH,
OIKCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (YHKIUH 110 UX rpadukam.

Pacno3HaBaTh KBajpaTHUHYyH (DYHKLHIO MO (QopMmyse, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TIPU Pa3HBIX
CII0c00ax 3aaHusl.

BBIMONMHATE  BBIYMCICHUS C  HCIOJb30BaHHEM (GOpMylnl n-TO  4ieHa
apu(MeTHYeCcCKol M TeOMETPUYECKOW MPOTPECCHil, CyMMBI IMEPBBIX 71 UJIEHOB (C
OTIOPOM Ha CIPABOYHYIO HH(GOPMAIIHUIO).

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCIEIOBATEIBHOCTAMH, B TOM
YuCclie 33Ja4d U3 PEAIbHOM KM3HU (C MCHOJIB30BAHUEM KaIBKYJISTOPA, LHUQPPOBBIX
TEXHOJIOTHH).

PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUSI».
7-9 KJIACCbI
Hean u3yuyeHus y4e0HOTo Kypca

O6mme uenu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TMpeACTaBICHbI B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypPOKaX T'€OMETPHUH
OoOyyJaromuiicss y4yuTcsd TPOBOJAUTH  JOKa3aTEIbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUEHHUs, JOKa3blBaTh HWCTUHHBIC YTBEPKACHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYXKICHUSI «OT MPOTUBHOIOY», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (PopMyIHMpoBaTh OOpaTHbIE yTBepKIeHus. B oOyueHun
YMEHHIO pacCyX JaTh COCTOUT Ba)XHO€ BOCHHUTATEIBHOE 3HAYEHUE W3YyUYCHUS
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHONW MaTEeMaTUYECKON IIKOJIE.

Btopoii uenpl0 HU3ydeHUs TE€OMETPUU SABJISIETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MaTeMaTUYECKUX, TaK M NPaKTHUYECKUX 3a/ady,
BCTPEUAIONIMXCS B peallbHOM  KU3HM. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIUTEIbHAS. JUHUS B W3YYEHUU TE€OMETpUM B IKoyie. JIJIsi 3TOro y4duTento
PEKOMEHIYETCS noaOupaTh 3a7a4uun MPAKTUYECKOTO xXapakrepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYyYalOIMXCSl CTPOUTh MaTeMaTHYECKUE MOJIENU
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCIEHUS UM  OIICHUBATh
aJIeKBaTHOCTh TIOJYYEHHOro pe3yibrata. KpaliHe BaXHO MNOIUYEPKUBATH CBSI3U
F€OMETPUU C JAPYTUMHU TpeAMETaMH, MOTUBUPOBATH HCIIOJIB30BATh OINPEICICHUS
reoOMEeTpUYECKUX (UTyp U TOHSATHH, TEMOHCTPUPOBATH MPUMEHEHHUE IMOJYyUYCHHBIX
yMeHUH B (PU3MKE ¥ TEXHUKE. ITU CBSI3U HanboJiee IpKO BUIHBI B TeMax « BekTopsi»,
«Tpuronomerpruueckue cooTHoweHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeObHOMYy IUIaHy B 7-9 Kjaccax wu3ydaercs Y4yeOHBIH Kypce
«I"'eomeTpus», KOTOpBIM BKJIIOYAET CIEAYIOIIUE OCHOBHBIE PA3IENbl COAEPIKAHUSA:



«l'eomeTpuueckne ¢Gurypsl M UX CBOHCTBa», «M3MmepeHune reoMeTpuvecKux
BEIUYMH», a Takke «JleKapToBBl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb»,
«/IBmxenus mnockoctn» U «lIpeodbpazoBanus no1o0us».

VY4eOHbIN IUIaH MpeaycMaTpUBAaeT U3yuyE€HUE FEOMETPUM Ha 0a30BOM YPOBHE,
UCXOAsl U3 HEe MeHee 608 yuyeOHbIX 4acoB B YYEOHOM TIoOJly, BCETO 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.

COJEP)XAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUS)

7 KJIACC

HavanbHble noHATHA reoMeTpun. Touka, nmpsMas, OTpe30K, Jyd. Yroi. Buubl
yriaoB. BeprukanpHble M CMEXHbIe yIibl. buccekrpuca yrima. Jlomanas,
MHOI'OYroJIbHUK. [IapaiiesbHOCTh U EPIEHIUKYIISIPHOCTD IPSIMBIX.

*CumMeTrpuuHble  (Gurypel. OCHOBHBIE CBOICTBa OCEBOM CHMMETPHH 2,
[IprMepbl CHMMETPHH B OKPYKAOILIEM MUPE.

*OCHOBHBIE ITOCTPOECHUS C TOMOIIBIO IUPKYJIS U JIUHEUKH *.

TpeyronpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHHM TPEyroibHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX NPsAMbIX. CyMMa yIjoB TPEYrOJIbHHKA.
Bremnue yribsl TpeyrosbHUKA.

[IpssMOyrosibHBIA ~ TpeyroibHUK. (CBOICTBO MeAWaHbl MPSAMOYTOJBHOTO
TPEYTOJbHUKA, POBEAEHHON K rurnoreHyse. [Ipu3sHaku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpSIMOYTOIBbHBIN TPEYTONBHHK C yriioM B 30°.

HepaBenctBa B reoMerpuu: *HEpaBEHCTBO TPEYroJIbHUKA*, HEPaBEHCTBO O
JUIMHE JIOMaHO#, Teopema O OOoJbIIeM yrie M OOJbLIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*'eomeTprueckoe MeECTO ToueK.™ buccekTpuca yria W CEepeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTP M Kpyr, XOpJa UM JIHAMETP, HUX CBOMCTBA. B3amMmHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHas M cekymias K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHasg B Yroy. BhnucaHHas # oONKMCaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. llapammenorpamm, ero npu3Haku M cBoucTBa. YacTHbIE
cllydad MapaiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajapar), MX NpU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKH.
IIpssmoyrosibHas Tpanenus.

*Meroa yaABOeHUSI MeIhaHbl. L{eHTpanbHas CuMMeETpus.

2
3,H€CI) Hu gaJjice * * 0003HAYCHEI TCMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3HAKOMUTECIILHOM IUIAHEC. Heuaror
CaMOCTOATECIIbHO OIPCALCIACT 00BeEM n3y4acMoro mMmarepuaja.



Teopema dasneca u TeopeMa 0 IPONOPIUOHATBHBIX 0Tpe3kax. CpeHue JIMHUN
TpPEyToJbHUKA U Tpaneuuu. LIeHTp macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kod(hduiment mnomodus. [Ipusnaku mogo0uUs
TpeyroibHUKOB*. [IpruMeHeHne nogo0us Mpu peieHuy MPaKTUYECKUX 3a/1ad.

CpoiictBa Mmiomanei reomerpudyeckux ¢uryp. Dopmynsl auas  IUIOMIAAH
TpPEYroJibHUKa, NapajienorpamMma, pomoda u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
o00HBIX GUTYP.

Brruncnenne mmomaned TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu perenun
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yrja MNpsIMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKHE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrniucaHHbIe ¥ LIEHTpaJbHbBIE YTJIbl, YTOJ MEXK]y KacaTelIbHOW U XOPJIOH. YTJIbI
MEXKJy XOpAaMU M CEKylIIMMH. BIUCaHHbIE M ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3auMHoe pacnonoxenue AByx OkpyxHocTtei. Kacanuwe okpyxkHocreid. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yraoB or 0° go 180°.  OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUSA.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOopeMa CUHYCOB. PemieHue
MPAKTUYECKUX 3a/1a4 C UCTOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHUHYCOB.

*IpeoOpazoBanue nmogoous. [logo6ue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpEMa O KBAJIpaTe KacaTEeJIbHOM *.

Bektop, gnmumHa  (MOIyNib)  BEKTOpa,  COHAIpPaBJICHHbIE  BEKTOPHI,
MPOTHUBOMOJIOKHO HAIPABJIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HAaJa  BEKTOopamMHu. PazinoxxkeHue BekTopa IO JBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHatel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS TIPSIMOM * M OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYy)HOCTH. ['pagycHast u pagnaHHas
Mepa yria, BBbIYMCICHHE JJIMH Jyr OKpykHocTed. Ilimomans kpyra, cekropa,
CErMEHTA.

*J[BUKEHUS TUIOCKOCTM U BHYTPEHHHE CUMMETpuu (Quryp (dJeMeHTapHbIC
npeacrasienus). [lapamnensublii nepenoc. [ToBopot*.



I[NTAHUPYEMBIE ITIPEIMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUS» (TTO
I'OJAM OBYYEHMN )

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl JIOJDKHO OOecreurBaTh JOCTHXKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH YEPTEKU IO
YCIIOBHIO 3ajauu. M3MepsATh JMHEHHBbIE W YIVIOBBIE BeJMYUHBL. Pemars 3agaun Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenarb rpyOyr0 OLIEHKY JMHEHHBIX M VYIJOBBIX BEJIMYMH NPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Pa3nuuarh pasmepbl 3THX
0OBEKTOB I10 NOPSAJKY BETUUUHBI.

CtpouTh YepTeXH K TIE€OMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSALIUE BOIPOCHI U/ UM aIrOpUTMa YYEOHBIX IEUCTBUIN).

[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIECHUN 3a]1a4.

IIpoBOAUTE NOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tosnp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, TPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
pPELIEHMM TE€OMETPUYECKUX 3a7ad (C HMCIIOJIb30BAHUEM 3PUTEIBHOM HaIIIHOCTH
1/unu BepOalbHON OTIOPHI).

Omnpenensts napajjieIbHOCTh MPSIMBIX C MOMOILBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

PemaTe 3a1aumn Ha Ki1eT4yaTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTh YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3OBaHHBIX NPU MEPECEYEHUU ABYX
MapaJuleNIbHBIX NPSAMBIX CEKylleW. Pemars mpakTHyecKkue 3aJadyd Ha HAXOXKICHUE
YTJIOB.

MMeTs npeacTaBieHne 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyJIHpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. YMETh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHnn 3aaad.

OpHEeHTHPOBATHCS B MOHATHSX: ONMKMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYXKHOCT,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJSAPBI K CTOPOHAM TPEYTrOJIbHUKA INEPECEKAOTCs] B OJHOMN
TOYKE.

OpueHTupOBaTbCS B NOHATUAX U ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:



KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPIEHAUKYJISIPHOCTH KacaTeJIbHOU H
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTh mnpencTaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C TOMOUIBIO ITUPKYJIA U
JIMHEUKH.

8 KVIACC

Pacrio3HaBaTh  OCHOBHBIE BHIBl  YETBIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
II0JI30BAThCS UX CBOWCTBAMM IPH PEIICHUH I€OMETPUUECKUX 3a/1a4.

OpHUEHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MENHAH TPEYroJIbHUKa
(meHTpa Macc) B pelIeHuH 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPpaleluu, IPUMEHSITh UX
CBOKCTBA IIPU PELIEHUH MPOCTEUIINX I'€OMETPUUYECKUX 3a1ay. VIMeTs npeacTaBieHue
o teopeme daseca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a/]1a4 (C OTIOPOW Ha 3pUTENIbHYIO HAIISITHOCTH).

[IpumeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECIO0XHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBatbess Teopemoil Iludaropa st pemieHHss TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

Brmagete nDOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yria
IIPSAMOYTOJIBHOIO TpeyroiabHUKa. Ilomb30BaThCcsi 3TUMU MOHATHAMM JUISL PELICHUS
MPaKTUYECKHX 3aj1a4 (py HEOOXOJUMOCTH C OMOPOI Ha aIrOPUTM IPABUIIA).

Boruucnate  (paznuuyHbiMH - criocoO0amu) (C OMOpOM Ha  CHPaBOYHYIO
uH(OpMaIMIO) IUIOIIAJb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJbHBIX (Uryp
(moNB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMEHsATh MoJly4eHHbIE YMEHUS B
MIPAKTUYECKUX 3a/1a4aXx.

Brnanerp NOHATHAMM BIMCAaHHOTO M IEHTPAJIBHOTO YIJIA, MCIOJIB30BATH
TEOpEMBbl O BIHMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKyLUIUMHU) U yIie MEXIY
KacaTeJIbHOM M XOPAOM NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bnanets MOHSATHEM OINKUCAHHOTO YETBIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a4a4.

[IpuMeHsATh MOJIy4eHHBIE 3HAHWS Ha IMPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JJIA 33]1a4 peabHON KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (MOJIB3YSACh, Tl€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPHIX VIJOB, HAXOJIUTh C UX
MIOMONIBI0 PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJbHOTO TPEYTrOJbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOILBIO KaNbKYJISATOPA) JJIMHBI U
VTIIBI 17151 HETAOJIMYHBIX 3HAYCHHM.

[Tonb3oBaThcs GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHA MEXAy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMH (C OIIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PELICHHE TPEYTrOJbHUKOBY), TPUMEHATh HX NpHU
pPELICHUH MPOCTEHIINX FEOMETPUYECKHX 3a1a4.

Brnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoO0HbIX ¢uryp. Ilomp3oBaTbes cBoOMCTBaMHM 1MOAOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIYMCIATH JIJIMHBI M HAaXOAUTHh YIJbl y MOMOOHBIX Guryp (o airoputmy
yueOHbIX aAeicTBuii). [lpuMeHsTh cBOWCTBa MOAOOMS B MPAKTHUUECKUX 3ajadax.
YMeTh NPpUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThCA TeOpeMaMHu (IO BU3yaJbHOW OINOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHUMAaTh HX TE€OMETPUYECKUA M (U3HYECKUI
CMBICI, NPHUMEHATh HMX B PEIICHUHM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMEHATH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JIUIsl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tosb30BaTHCA METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Brnanete NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JIyTH OKPYKHOCTH M PaJAMAHHOM MEPBI YIVIa, YMETh BBIYMCIIITH IUIOLIA/b
Kpyra u ero uacreii (c omopoil Ha crnpaBouHyr uH(popMauuio). Ilpumensars
MOJIyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpHHM (UTyp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B POCTEUIINX CITydasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS Ha TMPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIU JJIA 33]la4y peajibHOU MKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKUIMH (MOJB3YSACh, TIIE
HEO0OXO0IMMO, KAIBKYJISITOPOM).

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KJTACCHBI

esu n3yueHust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHYCCKUX MPUIOKECHUN, TaK U
UX ponu B oOpa3oBaHWW. KaKIplii 4YeJOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MUMEIOIINUXCS Y HETO JaHHBIX. A UIsi 000CHOBAHHOTO NMPUHSATHS PEIICHUS B
YCIIOBHSIX HEJIOCTAaTKa WM M30bITKA HHPOPMAIIMA HEOOXOIUMO B TOM YHUCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbINIIeHHE. IMEHHO ModTOMY
OCTPO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIIE
oOyuatomuxcst ¢ 3I1P, GyHKIMOHANBHYIO TpaMOTHOCTb, BKJIIOYAIONIYI0 B ceOsl B
KaueCTBe HEOThEMJIEMOW COCTABJISIONMICH YMEHHUE BOCIPUHUMATh U KPUTHUECKH
aHAIM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3IuYHBIX (opmax, MOHUMATh
BEPOSTHOCTHBI XapaKTep MHOTHX pEabHBIX IIPOIIECCOB M 3aBUCUMOCTEH,
POU3BOANTH MPOCTEHIINE BEPOATHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMHU



MpUHIMTIaMU cOOpa, aHallu3a U TPEICTABICHUS JAaHHBIX U3 PA3IMYHBIX cep KU3HU
o0l11ecTBa ¥ TOCyAapCTBa MPUOOIIaeT 00yJaronuXcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yueOHOro Kypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOHM IIKOJIBI BBIJIEJICHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpencraBneHne JaHHBIX M ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBneHue JaHHBIX U OMUCATENIbHASI CTATUCTUKA
CITY’KUT OCHOBOH 115 (hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOPMAIIUEH: OT YTCHHS U
WHTEpHpeTanun WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax u
rpadpukax g0 cOopa, MpEACTaBICHUS U aHalW3a JAHHBIX C HCIIOJIb30BAaHHEM
CTATUCTUYECKUX XApPAaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
oOyuatomuecs: ¢ 3[1P yuyarcst c4uThIBaTh U1 UHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUINNE THUIIOTE3bl, Pa3MBIIUISATh HaJ
(dakTOopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, U OIICHMBaTh MX BIUSHUE Ha
paccMaTpyUBaeMble BEJIMUUHBI U IIPOLIECCHI.

NHTYUTUBHOE NTPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHJICHIUW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYCHUS
Teopun BeposTHocTed. bomnbinoe 3nauenue miia obyuaromuxcs ¢ 3I1P 3necy umerot
MPAKTUYECKUE 3aJJaHUSI, B YACTHOCTU OIIBITHI C KIIACCUYECKHMHU BEPOATHOCTHBIMU
MO/JICIISIMU.

[loHnaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00UsS CIIy4yaHOTo
coobiTus. [Ipu n3yuenun kypca oOydaromuecs: ¢ 3I1P 3HakoMATCS ¢ MPOCTEUIIUMHU
METOJaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIyYallHbIX  OKCIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  MCXOJaMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M pelIaTh OoJjiee CIOXKHBIE 3aaaud. B Kypc BXoasT
HAYAJIbHBIE TPEJACTABJICHUS O CIy4YalHbIX BEJIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OIEpalUsIMU  HAJ MHOXECTBAMH,
paccMaTpyUBalOTCA NPUMEPbBI NPUMEHEHHUsS Uil pELIeHUA 3a7ad, a TakkKe
MCIIOJIb30BAHUS B IPYTHUX MAaTEMAaTHUECKUX Kypcax v YUeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 kmnaccax uzydaetrcsi Kypc «BeposiTHOCTh M CTaTUCTHKa», B KOTOPBIi
BXOIAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DIeMeHThl KOMOMHATOPUKIY; «BBeeHne B TEOPUIO TpadoBy.

Ha u3yuenue naHHoro kypca OoTBOAUT | y4eOHbIM yac B HEZENI0 B TEUECHHE
Ka)XJI0T0 Tojia o0yueHust, Bcero 102 yyeOHbIX yaca.

COHEPXXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I10
I'OJAM OBYYEHUA)

7 KIIACC

[IpencraBienre MaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpadukoB. 3amnojHEHHUE



Ta0HIl, YTEHNE U MTOCTPOCHUE TUuarpaMm (CTOIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peaibHBIX MpolieccoB. M3BneueHne nuupopManuu U3 Iuarpamm u
Ta0JIHII, UCTIONB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJbIIIeE W HaWMEHbIee 3HAueHUs HaOopa 4YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnydalHbIM SKCIIEpUMEHT (OIBIT) U Clay4daiiHOe coObITHE. BeposTHOCTH U
gacToTa. PoJIb MasoBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B oOwecTBe. MOHETa U HrpaIbHAS KOCTh B TEOPHH BEPOSTHOCTEIT* .

*I'pad, BepmmHa, peOpo. Crenenp BepuuHbL. Yucno pédep M cymMmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu rpada. Llemu u muxmel. Ilytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momoibio rpadoB™.

8 KJIACC

[IpencraBnenne TaHHBIX B BUIE TaONHII, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepauun Haj
MHOKECTBaMU: OOBEANMHEHHUE, NIepeceueHne, nonoiHenne. CBOMCTBA onepanuii Haj
MHOKECTBaMH: IIEPEMECTUTENIBHOE, COYETaTEIBHOE, pacIpeneIuTeNbHOE,
BKJItOUeHus. Vcnonb3oBaHue rpauueckoro MpPEACTaBICHUS MHOXECTB  JUIS
ONMCAaHMS PEATBHBIX ITPOLIECCOB U SABJICHUM, ITPH PEILICHUY 3a]1a4.

*3Mmepenue paccenBaHus AaHHBIX. JlMCIiepcus U CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA00OPOB. JlmarpamMma paccenBanus *.

OneMeHTapHble COObITHS  ciay4ailHoro omnbiTa. CiydailHble  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.
Crnyuaiinbiii BBIOOp. CBSA3b MEX]ly MaJOBEPOATHBIMU U TIPAKTUYECKU JTIOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOHCTBa [J€PEBBEB: EIWHCTBEHHOCTHb IIyTH, CYIIECTBOBAHME
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKJy YHCIOM BEpIIMH M yuciaoMm péodep. IlpaBuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMouisto rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oiinepa. OObeAHHEHHE U
nepeceueHnne  coObituii.  HecoBmectHble  coObiTus.  @DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIJIOBHAsE BEpOATHOCTh. [IpaBuio ymHOxeHus. HesaBucumbie
coowiTusa. [lpencraBnenune skcnepuMeHTa B BUJE JepeBa. Pemienuwe 3agad Ha
HaxO0XJICHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditnepa*,

9 KUIIACC

[IpencraBnenne  MaHHBIX B BHJAE  TaOnWI, Jauarpamm, Tpaduxos,
WHTEpHOpeTanus JaHHbIX. UTeHHWE W MOCTpOoeHue Tabnwil, auarpamm, rpadukoB 1O
pEAbHBIM JJaHHBIM.

3 3,H€CI) Hu gaJjice * * 0003HAYCHEI TCMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3HAKOMUTECIILHOM IUIAHEC. Heuaror
CaMOCTOATCJILHO OIPCALCIIACT 00BeM n3y4acMoro mMmarepuaja.



[lepectanoBku u ¢akropuan. CouyeTaHuss ¥ 4UCIO coueTaHui. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPUKH.

*T'eomeTpuueckass BeposiTHOCTb. CiydallHbI BBIOOp TOYKU M3 (QUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH *.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W PaCHpEAcsICHUE BEpOsATHOCTEW. MaremaTuyeckoe
oxumanue u  gucnepcus. [Ipumepbl  MaTeMaTHYECKOTO  OKHMJIAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXWIAHHUE U
JUCIIEPCHUs CIIy4alHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUNM bepHymm».

[Tonarue o 3akoHe OOJbIIMX yucend. M3mMepeHue BEpOSITHOCTEH C MOMOINIBIO
yacToT. Posib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IIJTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (ITO TOOJAM OBYYEHUA)

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Kkimaccax XxapaKkTepHU3yIOTCs CIEAYIOIUMU YMEHUSMHU.

7 KIIACC

Yurate uUHPOpMAIMIO, MPEICTAaBICHHYIO B TaliMlax, Ha Jguarpammax;
NpEJICTaBIsATh JaHHblE B BUAE TaOJNUL, CTPOUTh JAMATrPAMMBI (CTOJIOMKOBBIE
(cTronbuateie) U KPYroBbI€) IO MAacCUBaM 3HAUYECHHU (C MCIIOIB30BAHUEM 3PUTENBHON
HaIJISIIHOCTH W/WH BepOajIbHOM OMOpHI).

OnuceiBaTh W MHTEPIPETUPOBATh  peajbHbIE  YWCIOBBIE  JIAHHBIE,
MpEICTABICHHBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.

OpHeHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyeckoe, MearaHa, HauOoblllee 1 HAMMEHbIIEe 3HAUYEHUs, pa3Max.

NmeTp mipencraBieHWE O CIy4YaHOM W3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(¢u3NYeCKUX BEIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HUMETh NPEICTaBICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KJIACC

W3BnekaTte U mpeoOpa3oBbIBaTh WH(OpPMAIUIO, MPEACTABICHHYI0 B BHUJE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIC B BHUJE TaOJHUII, JUarpam,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAJIN3a JJAHHbBIE C IOMOIIBI0 CTATUCTUYECKUX
MOKa3aTeyiel: CpeIHUX 3HAYEHU W Mep pacceumBaHus (pa3max, [UCIEepCHs U
CTaHJIJAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOThI YHUCIOBBIX 3HAYCHUHN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3yiabTataM U3MEpeHud U HaOmoAeHuN (C  HCIOJb30BaHUEM 3pPUTEILHOMN
HarJIsiTHOCTH W/WUM BepOabHON OTIOPHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUM B ONBITAX, 3HAsh BEPOATHOCTHU



AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B ONBITaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSMH (C WCIOJB30BAHUEM 3PUTEIBHON HATJISAHOCTH W/WIH
BepOaIbLHON OTOPHI).

HmeTs mpenctaBieHne O TpadUUecKUX MOJCNAX: JCPeBO CIYYaiflHOTO
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBasl MPsMast.

OnepupoBarh MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJTHSTH OTIEpAIMK HaJl MHOKECTBAMU: 00bEIMHEHHE, TIEPECCUCHNE, JOMOIHECHHUE;
MEePEUNCIATh  DJEMEHTHI MHOXKECTB, TPUMEHSTh CBOWCTBA MHOXECTB (C
WCITOJTh30BAaHNEM BU3YaJIbHOM OTIOPHI).

HNmeth mpencraBieHne 0 TpauuecKoM TPENCTaBICHUE MHOXKECTB M CBS3EH
MEXy HUMH JIJII OITMCAHUS MTPOIIECCOB U SIBJICHUH, B TOM YHCIIC TIPU PEIICHUN 3a1a4
U3 JIPYTUX YICOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIINIO, PEJCTABICHHYIO B Pa3IMYHbBIX
MCTOYHHMKAX B BUJE TAOJMI, JUarpamm, rpaukoB; MPEJICTABIATh JAHHBIE B BHJIEC
Ta0IHILl, TUarpaMm, rpapuKoB.

Pemate mnpocreiimime 3agaud OpraHMW30BAHHBIM MEPEOOPOM BAPUAHTOB, a
TaK)Ke€ C MCITIOJIb30BaHMEM KOMOMHATOPHBIX NMPABUI U METOJIOB.

WmeTs mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX MAJIi MAacCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEHBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIIE IOJIb3YSACh
pe3ynbTaTaMyu MPOBEIEHHBIX U3MEPEHUM U HAOMIOACHUH (C OTIOPOM HA CIIPABOYHYIO
uH(dOopMaIuio).

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM JI0 TIEPBOT0O YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMeTs mnpencTaBieHWE O CIy4YalHOM BEJIMYMHE W O PACHPEACIICHUN
BEPOSATHOCTEM.

NMeTp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIIMX YHUCET B
MIPUPOJIE U OOIIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIAaHUPOBAHHE U KOJUYECTBE YACOB, OTBOAMMBIX Ha OCBOCHHE Ka)KIOW TEMbI y4eOHOTO MpeameTa
«MatemaTuka» (eaepaabHOW aNanTUPOBAHHOM OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHMs 00YUYAIOUIUXCS C 3aJ€PKKON MICUXMUYECKOTo Pa3BUTHS, B LI€JIOM COBIIAJAI0T C COOTBETCTBYIOIIUM Pa3eIoM
denepanbHOi paboueil mporpammbl yueOHOro mpeamera «MaremaTHka» oOpa30BaTENbHOM MNPOTpaMMbl OCHOBHOTO
obmero obpaszoBanus. [lpu stom Opranusanus BIpaBe camMa BHOCUTb HW3MEHEHHs B COJEp)KaHUE U pacIpeleeHue
y4eOHOro martepuana o rogam oOydeHHs, B IOCIEIOBATEIBHOCTh M3YyYEHHUS TEM M KOJIMYECTBO 4YacOB Ha OCBOCHHUE
KOKIO0M TeMbl, OIpEAEICHHE OpraHu3allMOHHbIX (GopM oOydeHuss U T.. OOOCHOBAaHHOCTh JAaHHBIX HM3MEHEHUU
OnpenensieTcss BbIOpaHHBIM  OOpa3oBarenbHOM  opraHuzanuedt YMK, uHAMBUAYalnbHBIMH  NCUXO(DU3HMUECKUMU
O0COOCHHOCTSIMM KOHKpETHBIX oOyuatomuxcsa ¢ 3IIP, creneHpl0 YCBOGHHOCTH UMHU Y4YEOHBIX TEM, PEKOMEHAALUSMU IO
oTOOpyY U ajanTaluuu y4eOHOro MaTepuania 1o MaTeMaTuke, IpeacTaBiIeHHbIMU B [10sCHUTENBHOM 3anTUCKe.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYUYEHMUA)

7 knace (He menee 102 u)

HasBanmue
pasaeJa (TemMbl)
OcHoBHOE cogepkaHue OcHoOBHBIC BUbI 1eSITEIbHOCTH 00y4aI0IIMXCS
Kypca (4uciao
4acoB)

Yucna u [TonsTHE PpAaLIMOHANIBHOTO YHCIIA. CucremaTusupoBarhb " odoramars 3HAHUSA

BbIYHCJICHHS. Apudpmernueckue JEHCTBUS C PALMOHAIBHBIMH UHCIaMH. | OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.

PanmonanbHbie CpaBHeHue, ynopsA04MBaHUE PALMOHAIBHBIX YACE. CpaBHUBATH U yNOPSAI0YMBATH IPOOH, IPEOOPA30BBIBAs MPH

qyucaa CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(259) Perienne OCHOBHBIX 3ajay Ha JpoOU, MPOIEHTHI U3 peasibHOW | OOBIKHOBEHHbBIE B JIECSATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO
MIPaKTUKU. JECATUYHYIO IPOOb.
[Ipu3nakn  nenuMoCTH,  pa3iokeHHsT Ha  MHOXuTend | [IpuMeHsiTb  pa3HooOpa3Hble  CMOCOOBI W MPUEMBI
HaTypaJIbHBIX YUCEIL. BBIYHMCJICHUS 3HAa4YeHHIl APOOHBIX BBIPasKeHMM, COAECpKAILUX




[Ipamas

u

obOpaTtHas

OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATHYHYIO JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECTUYHOM, IPUBOJUTH BBIpAXEHHE K Gopme,
HanOonee yHOOHOM s BBIYUCICHHH, NpeoOpa3oBHIBATH
IpOOHBIC BBIPAKEHHUS Ha YMHOKCHHE U JEJICHUE IECSITUYHBIX
npoOeit K NEHCTBUAM C LENbIMH YUCIaMU (TIPH HEOOXOAUMOCTH
C HaIPABJISIOICH TTOMOIIBIO).

IIpuBoANTHL YHCJI0OBbIe W OyKBeHHbIe NMPUMEPbI CTEICHU C
HATypaJbHBIM TIOKa3zaTejeM, OOBSCHAS 3HA4YeHUS OCHOBAHHS
CTETICHU U TOKa3aTelsl CTEIEHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buza a'’ (a — mo6oe palUoOHATBLHOE YUCIO, I — HATypalbHOE
YHCII0) C ONOPOH Ha CIIPAaBOYHYIO MH(OPMAIIHIO.

[JonuMarts cMbIca 3amMCH OOJBIIUX YHCeT € MOMOUILIO
AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMEHATh X B
peajbHbIX CUTyalMsX.

IIpuMeHSATH IPU3HAKU ACIIMMOCTH, PA3JI0KEHHS HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEIL.

Pematr, mpocreiilume 3aJauM  Ha  4YacTH, IIPOLIEHTHI,
MPONOPIMH, HA HaXOXKIEHHE APOOH (IPOLEHTA) OT BEIHMUMHBI U
BEeIMYMHBI 10 e€ apobu (mpoleHTy), Apobu (TpoIleHTa),
KOTOPBIM COCTABJISIET OJHA BENIMYMHA OT Apyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

Pacno3HaBath u OOBACHATH, ONHUPA’ACH Ha OIPEACIICHHUS,
IpsIMO TPONOPLHOHAIbHBIE M OOpPaTHO MPOMOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMU; NPUBOAUTH MPUMeEPHI ITHX
3aBHUCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
Ha  Ipo0dM, TPOLEHTHI, TNPAMYWW H  00paTHYIO

MNPpONMOPUMUOHAJIBHOCTH, IPONIOPINHA.

AJredOpanyeckue

Peanbuble 3aBUCUMOCTH.
IIPONOPLUUOHAIBHOCTH.
BykBenHble  BbIpa)xKeHHUs.

IlepemeHHbIE.

Jonyctrmslie

Osaanern HA 0azoBoM YPOBHe anredpanvyeckon




BbIpa)KeHUsl
(27 v)

3Ha4YeHUs epeMeHHbIX. DopMyIIbl.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMblX.

CBoiicTBa CTENIEHH C HATYPaIbHBIM ITOKa3aTeNIEM.
MHOro4seHsl. Crnoxenue, BBIUUTAHUE, YMHOXXEHUE
MHOrowieHoB.  DOpMmyisibl  COKPAIIEHHOIO  YMHOKCHMUS.
PaznoxeHne MHOrOWIEHOB HAa MHOKUTEIH.

TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHUMEHSITh €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKCHMH IPHU 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH IpeoOpa3oBaHus LEJIOr0 BbIPAKEHHsI B MHOTOWJICH
MIPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTO4WIEHa Ha MHOTOWICH, MPUMEHSITh (OpMYJbl KBaJgpara
CYMMBI W KBaJpaTa pa3HOCTH C ONOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBIsATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOMXHUTEIH
HYTGM BBIHECEHHS 32 CKOOKHU 06IlI€FO MHOXUTCJIA, IPUMCHCHUA
GopMynBl  pPa3HOCTH  KBAApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
[pumensitb 1peoOpa3oBaHUE MHOI'OWIEHOB JJIsl  PELICHMS
Pa3JIMYHBIX 3aaa4 M3 MAaTCMaTUKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PaKTHKH.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, npaBuia npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTb YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OHOU ITEPEMEHHON

MEPEMEHHOM, pElICHNE JTMHEUHBIX YpaBHEHUN. Pemenune 3a1a4
C TIOMOIIBIO YPaBHEHHUH.

*JIuneltHOE ypaBHEHUE C ABYMS NIEPEMEHHBIMU U €T0 rpaduk *.
Cucrema ByX JUHEWHBIX YPaBHEHUM C IByMS IIEPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUW CIMOCOOOM TIOJICTAHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Ooznee mnpoctoro Buzia. I[IpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YMCIIO0 KOPHEM YPABHEHUS.

Hoa0upars mpumepnl Map YHUCEI, SBIAIOIIMXCS PELICHUEM
JIMHEMHOTO YPABHEHHUS C JBYMS IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOrOo
YpaBHEHUs C JABYMsI TEPEMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIOJIb30BAaHUEM CMBICIIOBOW OMOPHBI); MONB3YACH TpadUKOM,
NPUBOAMTH NMPUMeEPHI PELICHUSA YPABHECHMUS.

Haxonuth pelmieHue CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHHUH C
IBYMsI TIEPEMEHHBIMH C OIMOPOM HAa aITOPUTM YYeOHBIX
JIEeHCTBUIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHU 1O
YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C




KOHTEKCTOM 3aJauyd IOJIY4YCHHBIA pe3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DOYyHKIUT
(24 9)

Koopnunara toukum Ha mpsMoi. UHMCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexxy 1ByMsl TOYKaMH KOOPAVMHATHOU MPSIMOM
IIpsiMoyronbHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. [Ipumepsl
rpaduKoB, 3amaHHBIX (opmynamu. Ytenue rpaduxos
peabHBIX 3aBUCUMOCTEH.

[Tonsarue ¢ynkuuu. I'padux ¢ynkumu. CsolicTBa (QyHKIHIA.
Jlunetinas  ¢yakuus. Iloctpoenue rpaduka JTUHEHHOMN
¢bynkuuu. I'paduk pyakmmm y = kx + b.

HN3o00paxkatsh Ha KOOPJAMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIydd, OTpPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX HA aJIreOpanveckoM si3bIKe.
OtrMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTHb TpapUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
abopaToOpUid.

I[IpuMeHsiTh, U3y4YaTh NPeMMYLIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii criocod mpeacTaBiIeHNs U aHaIu3a pPa3sHOo0Opa3HOi
KU3HEHHOH HH(OpMAIIHH.

OcBauBaTh Ha 0230BOM YpOBHE MOHATHE (DYHKIIMHU, OBJIAJIEBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3HaBarth JivHEHHYIO QYHKIUIO y = kX + b, ONHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4Y€HUH K03()hHUITUEHTOB k U b
(pu HEOOXOAMMOCTH C OIIOPO Ha AITOPUTM MPABUIIA).
Crpoutsb rpadukm TuHEWHOW QyHKIMH, GyHKIUU Yy = kx + b
HUcnoan3oBare nugpoBeie pecypebl UL ITOCTPOEHHUS
rpadukoB QyHKIIMI 1 U3yUYECHUS] IX CBOWCTB.

[TpuBOANTE NpHUMEPHl JIMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
npoleccax U sSBICHUSX.

IloBTOpEHME
H 000011IeHNEe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUH.

BbiOnpars, mnpHMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
yYpaBHEHHH MPU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemiate mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PELICHUs 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemiats mnpocreiilie TeEKCTOBbIe 3aJa4d, CPABHUBATD,




BbIOUPATH CIIOCOOBI PEILICHUS 3a/1a4UH.

8 kiacc (e menee 102 u)

Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucaa u KBanpatHblii  KOpeHb U3 4HCIA. *[lonsiTue 00 | @oOpMyJIMPOBATH ONpe/ieJieHHe KBAaJAPaTHOrO KOPHS U3 YMCIA,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  JlecaTuuHble — mpuOIMKeHUS |apuPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictBurenbHble uncna. CpaBHEHHE TEUCTBUTENBbHBIX uncen *. | [IpuMeHsITh ONEepaluio HM3BJICYEHUS KBAaJApaTHOTO KOPHS W3
(15 9) ApudmeTraeckuii KBaJIpaTHBIN KOPEHb. qKCIla, HCMOJb3YS IIPU HEOOXOJUMOCTH KAJIbKYJISITOP.
VYpaBHeHue BUAa X~ = a. OueHuBaTh KBAJpaTHbIE KOPHU LEIbIMM YHUCIAMU U
CaoiicTBa apu(METHIECKIX KBa/IpaTHBIX KOpPHEH. | IeCATUYHBIMU APOOSMH.
[IpeoOpa3oBaHue  YHUCIOBBIX  BbIpaXEHUH, cojepxauux |CpaBHHBaTh W  YNOPSAOYHBATH  palMOHAJIbHBIE U

KBaJpaTHBIC KOPHHU.

HppauOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHefI IIpu HeO6XOI[I/IMOCTI/I C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

HccaenoBarb ypaBHEHHE 2= a, HaxOoAUThb TOYHBIE U

npuOmKkEHHbBIE KOpHU 1pu a > 0.

HccnenoBarh cBOMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE AKCIEPUMEHTHl C MCIOJNb30BAaHUEM KaJbKYJIsSTOpa
(xommbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHEH 1/
npeodpa3oBaHNs BbIPAKECHUI.

BbinosHATL mnpocreiimime mnpeo0pa3oBaHUs  BBIPAKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTPUYECKUX U PU3NYEeCKUX GOpMYJ MPU HEOOXOJAUMOCTH C
ONOpPO¥ Ha MPABUJIO.

BorunciasTh 3HaYeHHs1 BBIPAXKEHUN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBbIE C NPUOMKEHHBIMU 3HAUYECHUSIMU




BCJIMYHH.
3HAKOMHTECS C I/ICTOpHeﬁ Pa3BUTUA MaTEMAaTUKU.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneMm. CTangapTHas 3aruch YUCIa.
Pa3mepbl 00BEKTOB OKpyKaroImero Mupa (0T 3JIeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX OOBEKTOB), IIUTEILHOCTh IIPOIIECCOB
B OKpYXaroIleM MHUpE.

CBoiicTBa CTENIEHHU C IIEJIBIM IT0Ka3aTeeM.

®opmyIMpPOBATh ONpeAe/eHrue CTEIICHH C LIEIbIM I0Ka3aTeleM
(npu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YHCEN B
craHgapTHoM Bujae. CpaBHMBATh 4YHCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

HUcnoab3oBaTh 3amMch 4YUCEI B CTAHAAPTHOM BHUAE I
BBIPQXXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKpPY’KaOIIEM MHUDE.

®opmyMpPOBaTh, 3aUCHIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU i IpeoOpazoBaHUs
BBIPAXKEHHM, COAEPKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM uHPopManuu. BbIMOJHATH
JAefcTBUSI C 4YUCIAaMH, 3allMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXEHUE, JIeJIeHHe, BO3BEICHUE B CTEIICHB ).

Adaredpanyeckue
BBbIpa:KeHHS.
KBagparubii
TPEéXwIeH

(Sv)

KBanpatuelii TpéxwieH. Pa3noxxeHue KBagpaTHOTrO TPEXWICHA
Ha MHO>KHUTEH.

Pacno3naBarb  KBaJapaTHBIM  TPEXUYIEH,  YCTaHABIMBATH
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

PacknagbiBaTh Ha MHOXKUTENM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AITOPUTM IIpaBUJIA.

Adaredpanyeckue
BBbIpaKeHHS.
AuredOpanyeckast
ApooOL

(154)

Anrebpandeckas ApoOb. [JomycTumMbie 3HaYEHUS TIEPEMEHHBIX,
BXOJIIMX B  anreOpanueckue BbIpaxkeHus. OCHOBHOE
CBOMCTBO anreOpandeckoit npodu. CokpaieHne apooeil.
Crnoxenue, BBIYMTAHUE, YMHOXXEHUE u JeTIeHUe
anrebpamveckux npobOeil. IlpeoOpazoBaHue BbIpaKeHU,
coJiepKalIuX anredpandyeckue ApooH.

3anuceiBaTh anredpanydeckue BeipaxkeHus. HaxoauTnb 001acTh
OIpeieNIeHus] PallMOHAIIBHOTO BBIPAXKEHUSI.

BbINOJHATHL YKCIOBBIE MMOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJISATOpA.
@opMyJIMpPOBaTh OCHOBHOE CBOMCTBO airedpanyeckoil npodu
U MPUMEHSATH €ro IS peoOpazoBaHust Jpooeit.

BoinoaHaTh aeiicTBUs ¢ anreOpandyeckuMH JApoOsMU MpU




HEOOXOJMMOCTH C HampaBisomeil momompl. [IpumeHsTH
npeoOpa3oBaHusl BBIPAKECHUN JUIS pPeUIeHUs 3a/1ady. BbIpamkaTth
nepeMeHnble 13 Gopmyn (pu3nYECKUX, TECOMETPUYECKHUX,
OTHCHIBAIONIUX OBITOBBIC CUTYallMH) MPU HEOOXOJUMOCTH C
HaIPaBJISIONIEH TOMOIIBIO.

YpaBHeHus

1 HepaBEHCTBA.
KBaaparusie
YPaBHEHHS
(1549)

KBagparnoe ypaBHenue. HemosiHoe KBajapaTHOE ypaBHEHHE.
dopmyna KOpHeH KkBaapaTHoro ypaBHeHus. *Teopema Buera™.
Pewienne  ypaBHeHMH,  CBOOAIIMXCS K KBaJApaTHBIM.
[Ipocreiinme ApoOHO-paLIMOHATIBLHBIC YPaBHEHHUSL.

Pemenne TeKCTOBBIX 3aad € TIOMOIIBIO  KBAJPATHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.

3anuchiBaTh (OpPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
pemiaTh KBaJApaTHble YPABHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IIpoBoauTs  mpocTeiilime  HcCAEAOBAHMSA  KBAJpPaTHBIX
YpPaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAAPAaTHBIM, C IOMOULIbIO
npeoOpa3oBaHWii M 3aMEHOM IIEPEMEHHOH ¢ Omopod Ha
QJICOPUTM MpaBUJIA.

Ha0aonats M aHAJIM3MPOBATH CBSA3b MEXKIY KOpPHAMH U
K03 pHUIHEeHTaMU KBaJPaTHOTO YPaBHEHHUSI.

*[IpuMeHsITh TeopemMy Buera TUIs pelieHus
3a11a4 (C MCIOIb30BaHUEM 00pasima)®.

Pemats TekcTOBBIE 3amaydM  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKU YCIOBUS 3aJauyd K
anreObpanveckol MOJAENTH MYTEM COCTaBJICHHS YpaBHEHHS (MIpU
HEOOXOIUMOCTH C  HalpaBJAIOIIEd TOMOINBI0);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS € HCTOPHEl Pa3BUTHS aIreOpsl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JIuHeltHOe ypaBHEHHE C JABYMs INE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNS YPABHEHUN B LIEJIBIX YHCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUHM C JBYMs
nepeMeHHbIMU. [Ipumepsl pelleHHnsT CHCTEM HEJIWHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

*'paduueckas  MHTepOpeTanusi ypaBHEHUS C  JABYMs
IIEPEMEHHBIMU U CUCTEM YPAaBHEHUM C IBYMs IIEPEMEHHBIMU *.
Pemrenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPABHEHUH.

Pacno3zHaBaTh JIMHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpPAaBHEHMH, B TOM 4HCIE
HCNoJb3ysi HH(poBbie pecypesl (P HEOOXOIUMOCTU C
OTOPOM Ha aJITOPUTM Y4E€OHBIX JAEUCTBUM).

Pa3nuuyare napajulenbHBIE M NEpPECEKAIOIIMECS NPSMbIE 110 UX
YpaBHEHUSIM.

Pemiatp cucreMsl [ByX JIMHEHHBIX YpaBHEHUU C JByMs
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.




Pemath npocreinime CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HAIlpaBIIIOLICH
ITOMOUIBIO.

*[IpuBoAuTh rpaduyecKyl0 HHTEPHPETAUUIO PELICHUS
YPaBHEHHs C JBYMs IIEPEMEHHBIMH U CHCTEM YPaBHEHUU C
JIBYMsI [IEPEMEHHBIMU. *

PemaTth TeKcTOBBIE 321a4H AITeOpaMuECKUM CIIOCOOOM.

YpaBHeHnus YucoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YUCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHeliHbIe HepaBEHCTBA C | WIUTIOCTPUPOBATh MX Ha KOOPIUHATHOU IPSIMOIA.
HepaBencrsa OJIHOM mnepemMeHHOM U uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
(12 9) HEPABEHCTB C OAHOM IEPEMEHHOMN U UX pELICHUE. Pematp JMHEIIHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,
N300pakeHne penieHns JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHHEe HEPAaBEeHCTBA HAa YHCIOBOM MPSIMOM.
Ha YUCIIOBOU IPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pellICHUE
CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOW  IIpH
HE00XO0IMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKIMH. [lonsatne ¢ynkuun. OOnacTe ompeneneHus W MHOXECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HayeHu pyHKuuu. CriocoOb! 3a1aHus GYHKLUH. CHMBOJIHKY.
NOHSATHS I'padux ¢ynkuuu. CoiictBa (yHKIMH, UX OTOOpakeHHE Ha | BbIumcasaTh 3HayeHMsi GYHKUIWH, 3aAaHHBIX (opMynaMu (TIpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONb30BaTh KalbKYJISATOpP); COCTABJIATH

TA0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBoOiicTBa (QYHKIIMM HAa OCHOBE €€ rpaudecKoro
NpPEJCTaBICHU TpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBath  QYHKUMOHAIbHYIO  TEPMHHOJOTHI0O  H
CHMBOJIHKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
nporeccel U siBieHus. IIpuBOAMTH NMpUMeEpPHI MPOLECCOB U
SBJICHUH C 3a/laHHBIMU CBOICTBaMHU.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTrPAMMBI Ul IOCTPOEHUS
rpaduKoB PYHKIMHI U U3ydeHUS UX CBOMCTB




DOyHKIUH. Urenue wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | Haxoauth ¢ moMombio rpaduka QyHKIUN 3HaUCHUE OJHOM U3
YuciioBbie rpap)uKoB KIUH, OTPaKarOLIUX PeaabHbIEC MPOLECCHI. aCCMaTPUBAEMBIX BEJIMYMH I10 3HAYEHUIO IPYTOMu.
yr
pynkuun OyHKIMH, OIHCHIBAIOLINE IIPSIMYIO U o0paTHy!o | B HeClIOXHBIX cilydasx BbIpaxaTh (OPMYJIOH 3aBHCHMOCTH
9y PONOPIMOHATIFHBIC 3aBUCUMOCTH, MX Tpaduku. [ unepbona. |Mexay BeTUUMHAMH.
Ipaduk GyHKmmu y = x°. OnuchiBaTh XapakTep HW3MEHEHHsS OIHOM BEJIMYUHBI B
OyHKIHH y = X%,y = X,y = \/} y =& *rpadmaeckoe 3aBUCUMOCTH OT U3MEHEHUs JPYron }
. X, Pacno3naBats Buabl u3ydaembix (yHkiuid. Iloka3piBaTh
pEIlIeHNEe YPAaBHEHUI U CUCTEM ypaBHEHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X%, y = x,
y=vpy=~4
X
HUcnonb3oBarh GQyHKIUOHANBHO-TPaduYecKUue
npeacTaBJeHusl Ul PEIICHNs U UCCIEA0BAHUSA YPABHEHUN U
CUCTEM YPABHEHMM.
I[IpumensiTe tMppPoBLIe pecypehbl Ul NOCTPOCHUS I'papUKOB
GbyHKIHA.
IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

M 00001IeHHE
(6 9)

KJaccoB, 00001IeH e 3HAHNH.

peoOpa3oBaHui BBIPAKEHUH, PEIIEHUs] YpAaBHEHUH.
OcyuiecTBJAATh CAMOKOHTPOJb BBINOJHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayu W3 peaJibHOHM  KU3HHM, NPUMEHATH
MAaTEMAaTUYCCKHUE 3HaHWA OJid PpCHICHUA 3aJad W3 JPpYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kiacc (ae meree 102 u)

HazBanue
pa3naesa (TemMbl)
Kypca (4uci10

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS




4acoB)

Yucaan ParnmonanbHeie yncna, *uppanyoHalbHBIC YHCIa, KOHEYHbIE U | Pa3BuBaTh mpeacTraBjieHHsi O YHCIaX: OT MHOXECTBA
BBIYHCJICHHUS. OCCKOHCYHBIC JIECATHYHBIC pooHu. MHOK€eCTBO | HAaTypaJibHBIX YUCEJ JO MHOXKECTBA JICUCTBUTEIIbHBIX YHCEI.
JleiicTBUTE/IbHBIE |ICHUCTBUTEIBHBIX  YWCEN; JCWCTBUTENIbHBIE 4HCIAa  Kak [ O3HAKOMHUTbCS C BO3MOXKHOCTBIO MPEACTaBICHUS
qucaa OCCKOHEYHBIC JCCATUYHBIE IpoOH. B3auMHO 0JHO3HAYHOE |JEHCTBUTEIBLHOTO YHCa KaK OCCKOHEYHOU JECITUYHOU APOOH,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHUTEIBHBIX YHCEN U |MPUMEHATh JECATHUYHBIC NPUONMKCHUS pPAlUOHATIBHBIX U
MHO’KECTBOM TOYEK KOOPJUHATHON MPSMOH. HMppaloOHaIbHbIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  YHCEN, apupMeTHUeCKHe | *3anuchbiBaTh, CPaBHMBAThH /| YHOpsi10YMBAaTh
JIEUCTBUS C JEUCTBUTEILHLIMU YHUCIIAMU. * JEUCTBUTEIbHBIC YnCcaa ™,
[TpubnmxéaHOE 3HAYCHHE BCJIIMYUHBI, TOYHOCTDH | BLINOJIHATH, coYeTass YCTHbIE U TMHCbMEHHBIE MPUEMBI,
MIPUOTMIKECHUS. apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
Oxkpyrnenue uucen. I[lpukuaka W OLEHKA pPE3yJbTaTOB |HAXOAMTL 3HAYCHHUS CTENEHEH C IENBIMU TIOKa3aTelsAMH U
BBIYMCJICHHI. KOPHEH; BRIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
I[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCcesl B MPAKTUYECKOU JIeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBAaThL M [1eJaTh BBIBOAbLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPUOIMKCHHUS JIEHCTBUTEIBHOIO YHCIIA
MIpY PEUICHUHN 3a7a4.
OxkpyriasiTh ICUCTBUTEIBHBIE YNCIA, BBIMOJHATH MPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUNW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MATEeMATHKH.
YpaBHeHust JIuneniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBOAdIMXCA K| OcBauBaTh, 3alOMHHATH M NPUMEHATh rpaduyecKkue
U HepaBeHCTBA. JIMHEHHBIM. METObI TIPU PEIICHUH ypaBHEHUMN, HEPABEHCTB U MX CUCTEM
YpaBHenus KBanpatHoe ypaBHeHue. PemieHue ypaBHeHHH, cBomamuxcs |(Ipd HEOOXOAMMOCTH C OIMNOPOH Ha alIropuT™M y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHS. JeNCTBUN).
nepeMeHHOu *[Ipumepsl pelleHus ypaBHEHMH TpeTbell M ueTBEpTOH | Pacmo3HaBaTh 1embie U JpOOHBIE ypaBHEHHUS.
(14 4) CTENeHEN pa3jI0KeHUEM Ha MHOKUTENH. * Pemiate JiMHeliHbIe W KBAJpaTHbICe YPABHEHHsS, YPaBHEHHS,

Pemenue 1poOHO-pallMOHAIBHBIX YpaBHEHHH.
Pemenne TeKCTOBBIX 3aJ1a4 anredpanyeckuM METOIOM.

CBOASIIMECS K HUM,
YpaBHEHHSI.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cyk1aThb HMX ¥ Ppelmarb TEKCTOBbIE 3aJauyd Pa3HBIMU

npocreinme JApoOHO-palMOHATIbHBIE




criocobamu.
3HAKOMHTHCS € HCTOPHEI Pa3BUTHS MATEMaTUKU

YpaBHeHnust JIuHeltHOE ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEMHBIX YpaBHEHHUH C JABYMs IEPEMEHHBIMU |JIMHEWHBIX YpaBHEHUI € ABYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEHHBIM
YPaBHeHU KOTOPBIX JINHENHOE, a IPYroe — BTOPOM CTEIICHHU. (o BU3yaJIbHOM omope).
(14 ) I'paduueckass uHTEpIpeTanust CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (yHKUIMOHANBbHO-Ipaduyeckre NpencTaBiIeHUs
IIEPEMEHHBIMH. JUIsS pelieHHus1 M MCCJIeI0BAHUS YDABHEHUH U CUCTEM.
Pemienue TekcTOBBIX 3aa4 alredpandeckuM CriocoOOM. AHAJTU3NPOBATh TEKCTHI 3a/1a4, peliaTh UX alredpandyeckum
CIOCOOOM: MePeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJeNu MyTéM COCTAaBICHUS CUCTEMbI
YPAaBHEHUN; pemaTh COCTABICHHYIO CHUCTEMY YPaBHEHHUU;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKU
YpaBHeHnust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yuratrh, 3aNUCBIBATH, IOHHMATbh, HHTEPIPETUPOBATH
U HepaBeHCTBA. JInneliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHON U UX PEIICHME. |HEPABEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrtBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, HCMOJAB30BATh Ul
(16 9) peuieHue. 1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
KBaznpaTHble HEPAaBEHCTBA U X PELLICHUE. Pacno3HaBaTh JUHEIHBIE U KBaJpAaTHbIC HEPABEHCTBA.
I'paduueckass wHTEpHIpeTanus HEPaBEHCTB U CHCTEeM |Pemiarh  JMHEIlHBIE  HEPaBEHCTBA, CHUCTEMBl JIMHEHHBIX
HEPABEHCTB C ABYMsI IEPEMEHHBIMU. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh IIOJYYCHHBIC PEIICHMUS.
M3006paxkaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHUCIOBOM MPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOIJIOB.
Pemiath KBajpaTHbIE HEPaBEHCTBA, MCMOJIb3Ys TIpaduyeckue
IIPEJICTaBIICHHUS.
OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIIECHUU
pa3IMYHBIX 33]a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUH KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiicra. [lapabona,|Pacmo3HaBaTh BUAbl U3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH

(16 )

KOOpPJMHATHI BEPILIMHBI 1apadoJibl, OCb CHMMETPUU MapadoJIbl.

CXeMATHYEeCKH, O0BSICHATH PAaCIOJIOKEHUE HAa KOOPAMHATHOU




CrenieHHbIC (PYHKIIMU C HATYpaJbHBIMHU IOKa3aTeIsIMH 2 U 3,
uX rpauKu 1 CBOMCTBA.
Ipabuku QyHKUMIL: y = kx, y = kx + b, , y = ax*, y = ax’,

v= gy =4
X

IJIOCKOCTH TpadukoB GyHKIMH Buma: y = kx, y = kx + b, , y
= ax’, y = ax3,
y = \/;, y = & B 3aBucuMOCTH OT 3Ha4eHHit KO3(QULUEHTOB;

OIIMCHIBATH HX CBOHCTEA.

Pacno3HaBaTh KBaJApaTUUYHYIO (QYHKIHUIO IO popMyIIE.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH W3
peasibHOM KU3HU, (PU3UKH, TECOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUYHOM
byukimu  y = ax* + bx + ¢ (upu  HEOOXOOUMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Crpourn U u300paxaThb cxeMaTH4YecKH  rpaduku
KBAJPATHYHBIX (YHKIMH, 3a1aHHBIX GOPMYIaMH BUA Y = aX’, Y
= ax’ + q, y = alx + p)’ y =ax’ + bx + ¢ (pu
HEO0OXOIMMOCTH C BU3YyaJIbHOM OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YYECHHBIX
GyHKIMA 111 WX TOCTPOEHHs, B TOM 4YHCIE C MOMOIIBIO
U(POBBIX PECYPCOB.

YucjioBbie
1noCjea0BaTeJdbHOC
TH

(15 9)

[ToHsATHE YNCIIOBOM ITOCIIEI0BATEIBHOCTH.

3aaHue TMOCIeN0BaTeNIbHOCTH PEKYPPEeHTHOW (dopMynoil u
dhopmyoit n-ro 4ieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. Oopmymsl
n-ro 4ieHa apupMeTH4YeCKOl U reOMEeTPUUYECKOl Mporpeccuii,
CYMMBI [I€PBBIX 71 YJICHOB.

*300parkeHne WICHOB apu(PMETHUYECKON U T€OMETPHUECKOU
MIPOrpeccuil TOUKaMu Ha KOOPAUHATHOM IIIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIUATIbHBINA POCT.

Cno>xHbI€ MTPOLIEHTBHIL. *

OcBauBaTh M MPUMEHATH UHJCKCHbIE 00O3HAUEHUS, CTPOMUThH
peyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIBHOCTH.

AHanu3upoBaTh (OpPMYILy 7-TO YJ€Ha MOCIe10BaTeIbHOCTH
WIH  PEeKyppeHTHyl0 (GopMyly W  BBIYHCISITH  YIEHBI
MIOCJIEI0BATEIbHOCTEN, 3aJaHHBIX  OTUMHU bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTh B MIOCTPOECHUU
IIOCJIEZI0BATEIBHOCTH, €CIIM BBINMCAHBI TIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX CIIOCOOAX 3a/laHusl.

Pemats 3amauM ¢ wHcmoigb30BaHMEM (OpMyNn n-ro 4ieHa
apudmeTnyeckoil M TEeOMETpPUYECKON mporpeccuii, CyMMBbI
NEPBBIX /1 YWIEHOB C ONMOPOH Ha CIPABOYHYIO HHPOPMALHIO.
*U300pamarh YICHBl IOCIEHOBATEJBHOCTH TOYKAMM Ha




KOOPJMHATHOM IIJIOCKOCTH *.

PaccmaTpuBaTh mNpuUMEpbl NPOIECCOB U fIBJIeHHiT U3
peasibHOM  KHM3HU,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(pMeTHYECKON MPOTPECCHH, B TEOMETPUUCCKON MPOTPECCHH;
*n300paxaTh COOTBETCTBYIOIIHNE 3aBUCUMOCTHU T'pauiecku™.
Pemiath mpocreiilnme 3aga4yd, CBSA3aHHBIE C YHUCIOBBIMU
MOCNIE0BATENbHOCTAMU, B TOM YHCJE 3aJaud M3 peallbHOM
JKU3HM € WCTOJB30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUH
(37IEKTPOHHBIX TA0IHII, TPAPUIECKOTO KATBKY/IATOPA U T.I1.).
*PemiaTh 3314 Ha CIOXKHBIC MPOIICHTHI, B TOM YHCIE 3a7a9u
U3 pealibHOM NMPAKTUKHU (C UCTIONIb30BAaHUEM KaJbKyIsTOpa). ™
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHUE,
00001IEHHE,
cHCTeMATH3 AU
3HAHMH

(18 4)

Yucaa v BbIYHCAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTENILHBIMU YWCJIAMH, YHUCIIOBAs MpsMas; IMPOLEHTEHI,
OTHOIIIEHHUSI, IPONIOPLUH; OKPYTJIICHUE, TPUOIIIKEHUE, OLICHKA;
pelIeHe TEKCTOBBIX 337a4 apu(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHUM, JOMYCTUMbIE 3HAUSHUS).
@yHkuuu (IOCTPOEHHE, CBONCTBA M3YYEHHBIX (DYHKLIHMH;
rpaduueckoe peleHre ypaBHeHUIH U UX CUCTEM).

OnepupoBarth TNOHATHSIMH: MHOXECTBO, IOJIMHOXECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IPEJCTAaBICHUE MHOXECTB Ul ONMMCAHUS PealIbHBIX IPOLIECCOB
U SIBICHUW, MNpU pEHIeHMHM 3aJad U3 JApPYruX Yy4eOHBIX
IPEIMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIE [eHCTBUS,
CBSI3aHHbIE € YHCJIAMH: HATypaJbHOE YHCIO, NPOCTOE U
COCTAaBHOE YHUCIA, AECITMMOCTb HATypalbHBIX YHCEIN, MpPU3HAKU
JIETUMOCTH, LI€J0€ YHUCI0, MOJYJIb YHCIA, OOBIKHOBEHHAs U
JecsiITUUHas ApoOU, CTaHJAPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHBIN KOPEHb.

BbinoyHATL JelcTBUSI, CPaBHUBATbL M YNOPSIAOYMBAThH
4lCcila, TNPEACTABJIATh YHWCJIA Ha KOOPAWHATHOM MPSIMOH,
OKPYIVIATh  YHCJIA; BBINOJHATL TNPUKHIKY M OLEHKY
pe3yJipTaTa BBIYMCICHUN.

PemiaTh TekcTOBBIE 321a4H ApUPMETUUECKHM CIIOCOOOM.
Pemare mnpakruyeckme 3asauM, COJEpKAl(UE IPOLEHTHI,
JOJM, 4YacTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOpPOCTh —
BpEMSI — DPACCTOSIHUE, Il€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTENIBHOCTD TPY/a.
Pa30uparh peasbHbIE KU3HEHHBIE CUTYaluH, GopMyIupoBaTh




UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKHUN annapar, HHTePIpPeTHPOBATHL PE3YIbTAT
OnepupoBaTh NOHATHUAMM: CTENEHb C ILEJIBIM I10KA3aTelleM,
apupMeTHYECKHHA KBaJPaTHbBIN KOpEHB, MHOT'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATH ILElble, APOOHO-PALMOHATIbHbIC
BBIDQXCHUSI U BBIPAXEHUS C KOPHSMM, pEaM30BbIBATh
pa3jgoKEHUE MHOIOWICHA HA MHOXUTEIU, B TOM 4HCIE C
UCTOJIb30BaHUEM (OpMyN pasHOCTH KBagpaTOB U KBajpaTa
CYMMBI U pa3HOCTH (C ONOpOH Ha CHPaBOUHYIO MH(OpMAIUIO);
HaXOJUTh JOIYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl IPOOHO-
palOHAaIbHBIX BBIPA)KEHUMN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCH H
SIBJICHUS.

OnepupoBath noHsiTUAMH: QYyHKIMS, TpaduK QYHKIUHN, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHSI
GbyHKIIH.

AHaIM3MpPOBaTh, CPaBHMBaTh, O00CYXJaThb  CBOWCTBA
(GYHKIMH, CTPOUTH UX rPadUKH.

OnepupoBaTh NOHATHSIMU: TpPsSMas MPONOPIHUOHATIBHOCTD,
oOpaTHass  MPONOPLUUOHAIBHOCTh,  JMHEWHas  (QyHKLuS,
KBajpaTHuHas QyHKIus, napadoia, runepooa.

HUcnoan3oBatb rpagukm UL ONpPEIEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pPEalbHON JKU3HU; MOAETHPOBATH C
MOMOMIbIO TpaMKOB peaIbHbIE MIPOLIECCHI U SIBJICHMUSL.
Boipaxath ¢oopMyjiaMu 3aBUCUMOCTH MEXAY BEIUUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)




HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqalonmxm

4acoB)
IIpocTreiimme [Ipocreiimume reoMmeTpruueckie 0ObEKThI: TOUKU, IPSIMbIE, JIyud | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OINIPEICICHHUS.
reoMeTpuyeckne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YCHHBIE  TEeOMETpUYECKUE  (QUTYpHI,
(urypsbi CMexHbIE U BEPTUKAJIBHBIE YTJIbL. onpeneJsiTh HX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTedmmMu 4epTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue JNHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIUMCIICHHE |OMOPHI: HABOJISIIME BOMPOCHl W/MIU alroputMa y4yeOHBIX
reOMeTPUYEeCKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIMYMH [lepumerp u  mmomans  ¢uryp, cocraBileHHBIX U3 |IIpoBoAMTH MPOCTEHIINE TOCTPOCHHS C TTIOMOIIBIO ITUPKYJIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JMHEWHBIE U YIJIOBbIE BEJIMYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOBEKTOB.
Onpenensitb «Ha TIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB U BEIUYUH
YTJIOB.
PemaTh 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KiIacCU(PUKALNIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMbIE
JIOKa3aTeJIbHbIE PACCYKICHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHukH [lonssiTHe O paBHBIX TPEYrojJbHUKaX U  IepBUYHbIEC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUSI O paBHBIX (KOHTPYIHTHBIX) urypax. Tpu|uepTekax (C ykazaHHEM IPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJIbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W~ PAaBHOCTOPOHHUE  TPEYTOJIbHUKHU.
[Tpu3Haku U CBOHCTBa paBHOOEIPEHHOTO TPEYTOJIbHHKA.
[IpotuB Oonblell CTOPOHBI TPEYrOJbHUKA JEKUT OOJBLINIMA

BU3YyaJIbHOU OIIOPOM.

BuiBoguth  cienctBusi  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyIMPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJILHOTO, MPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,




yroJ.
[Ipocreiimine HepaBeHCTBA B T'€OMETPHH.

TpeyronbHuKa. HepaBeHCTBO ToMaHOM *.
[psMOYTOIbHBIN TPEYrobHUK ¢ yriioM B 30°.
[TepBbIe MOHATHS O TOKA3aTEIBCTBAX B TEOMETPHUH.

*HepaBeHCTBO

MeMaHbl TPEYrOJIbHUKA; CEPeMHHOIO  IEpHEeHIUKYIsIpa
OTpe3Ka; IEepUMETpa TPEYrojbHUKA INPU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

®opmyaupoBaTh CBOWCTBA M TPU3HAKA PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTponTh 4epTeKU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajayax (C MCIIOJIb30BAaHHEM CMBICIOBON
OTOpBI: HABOJAIIME BOMPOCH H/MIM QITOPUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl AJIsl  MCCJIETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHS T€OMETPHUHU.

IMapanjeabHble [TapannensHble npsMble, ux cBoWcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  HOHATHE  IAPAUICIBHBIX  IPSMBIX,
npsiMble, CymMma COOTBETCTBEHHBIC M OJTHOCTOPOHHHUE YIIIbl (00pa30BaHHBIC IIPH | HAXOAUTH NMPAKTHYECKUE TTPUMEDPHI.
yIJ10B MepeceyeHN ! MapajiebHbBIX MPSMBIX CEKYIIEH ). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyrojibHUKAa [IpuzHak  mapa/uIeTbHOCTH  MOPSIMBIX  Ye€pe3  PABEHCTBO |MApaUICIbHBIX MPSIMBIX CEKYIIEH
(14 9) pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOA. IIpoBoauTs pokasarenbcrBa. PopmyaIMpoBaTh TeopeMy
CyMMa yTJioB TpEeyroJibHHKa U MHOTOYTOJIbHUKA. MapajuieIbHOCTH  JBYX TMPSAMBIX C  TIOMOIIBIO  YIJIOB,
Bueminue yribl TpeyrojibHUKa 00pa30oBaHHBIX MpPHU TMEPECEUCHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.
BoIuucasaTs CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauthb uucioBble W OyKBEHHBIC 3HAYEHHS YIJIOB B
F€OMETPUYECKUX 3aJlayax C MUCIOJIb30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTHCS € HCTOPHEI Pa3BUTHS T€OMETPHUHU.
OxpyxHOCTH OKpyXHOCTb, XOp/Ibl U TUAaMETpPHl, UX CBOMCTBA. KacarenpHas | @opMyJIMpoBaThL  ONpedejieHUsi:  OKPYXKHOCTH, XOpAbI,
U KpYT. K OKpyXHOCTU. OKpY)KHOCTb, BIHcaHHas B yrou. *[loHstue o|nmamerpa u KacaTelbHOW K OKpyXHocTH. W3ywaTrh uX
I'eomerpuueckue |[I'MT, npumenenne B 3amadax. buccekTpuca M CepeIVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NOCTPOEHUA MEePHIEHIUKYISIP KaK TEOMETPUUYECKHE MECTa TOYEK *. HccaenoBarhb, B TOM 4KCIIE HCIOJIB3YS HU(PPOBbIE PeCypChl:

(14 v)

OKpy>KHOCTb, ONKCAaHHAs OKOJIO TPEYrojbHUKA. BrmcanHas B

OKPY/KHOCTb, BIIMCAaHHYK0 B YIOJI; LEHTP OKPYXHOCTH,




TPEYrOJIbHUK OKPYKHOCTb.
[Ipocreiine 3axa4n Ha IOCTPOEHUE.

BIINCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
*Ucnoan3zoBats Meroa I'MT 111 nokasarenscTBa TeOpeM O
HepeceueHNH OMCCEeKTPUC YITIOB TPEYroJbHUKA U CEPEeIUHHbBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA C IIOMOIIBIO
I'MT.*

OBanajeBaTb NOHATHAMM  BIIMCAaHHOU
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH
OKPYKHOCTEH C OIIOPOM HA allrOPUTM IIpaBuUIIa.
Pemiate OCHOBHBIC 3aa4y¥ HA NMOCTPOEHHE: YIJIa, PABHOI'O
JTAHHOMY; CEpPEAMHHOIO NEPIEHIUKYJsApa JaHHOIO OTPE3Ka;
OpsIMOM,  MpOXOAAIEH  uepe3  JaHHYH  TOYKy U
NEPIEHANKYISIPHON JTaHHOW MPSMON; OUCCEKTPUCHI JTaHHOTO
yriaa; TPEYrojJbHUKOB IO pa3jIMYHBIM DJJEMEHTaM IIpH
HEO0OXOIMMOCTH C HANPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA TEOMETPUU.

U OIIMCAHHOU
LHEHTPbl  3THUX

[MoBTOpEHHE,
00001IeHne
3HAHMH

(4 9)

[ToBrOopenne u 0000IIEHHE OCHOBHBIX TMOHATUA M METOIOB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha INOBTOPEHHUE, WILIIOCTPUPYIOIIHME CBS3U
MEXy pa3IuYHBIMU YaCTAMHU Kypca.

8 ki1acc (He meHee 68 u)

HazBanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOE CoacpKaHue

OcHoBHbIE BUIbI JIeITEJIbHOCTH oﬁyqalonmxcsn

4acoB)
Yerpipéxyroabnuk |IlapamienorpamMm, ero npusHaku u cBoiictBa. YactHsle cinydan | A300paaTh U HAXOAUTh HAa YEPTEKAX YETBIPEXYTOIbHUKU
" napajyuieiorpaMMoB  (IPSIMOYTOJIBHUK, pPOMO, KBaJapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpamenms.  PaBHoOokas — u|@DopmyJIMpoOBaTh onpeeeHus: napajuiesiorpaMmma,

MPSIMOYTOJIbHASI TPAeINHU.
*Y nBoenue meauansl. LlenTpanbHas cuMMeTpus *

MpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKON
Tpamenuy, IpSIMOYIOJIbHOM Tparenuu.




Hcnoab3oBaTh NpU  pelieHUMH TMNPOCTEHMX  3aaa4
MIPU3HAKKU U CBOMCTBA: MapajuleorpamMma, MpsiMOyroJbHHKA,
pomOa, KBajgpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAHMAHBI TPEYTrOJbHHKA C
ONOPOM HAa AIITOPUTM ITPABHIIA.

Hcnoan3oBaTth LUPPOBBIE peECYpChl A UCCIENOBAHUS
CBOWCTB M3y4aeMbIX (QUTYP.

3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
BIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema daireca 1 TeopeMa O MPOMOPIIHOHATBHBIX OTpe3Kax. ™
CpenHsist muHUA TpeyrojabHUKa. Tpamnenus, €€ cpeHss TUHUS.
*[IpoNTOPLIMOHANIBHBIE  OTPE3KH,  IIOCTPOECHHE  YETBEPTOIO
IIPONOPLIOHAJIBHOTO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYrOJIbHUKE.

[lonoOHble  TpeyroiabHUKH.  Tpu  IpHU3HAKA
TpeyroibHUKOB *. [IpakTnyeckoe npuMeHeHue.

monoous

IIpoBOANTH MOCTPOEHUSA C IIOMOLIBIO UUPKYJIA U JIMHEHUKH C
ucrnoiap3oBaHue  Teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJILHUKH HA TOTOBBIX YepTeXkax
YKa3aHUEM COOTBETCTBYIOLIMX IIPU3HAKOB N0A00MS THpu
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaunM Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKIACHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOIUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTe 10Ka3aTe/IbCTBA C UCIIOIb30BAHUEM IIPU3HAKOB
oJ00MsT HECIOKHBIX T'€OMETPUUYECKHX 3a/ad C OMopoil Ha
AJITOPUTM YUEOHBIX JEHCTBUM.

IlpumeHsiTh  TOJNYYEHHBIE  3HaHWS  [PU  PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJUMOCTHU
C HaIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHSA TEOMETPHH.

Ilnomanmb.
Haxo:xnenue
mJIomaaen
TPEyroJiLHUKOB

[TonsiTre 06 oO1IeH TeopHUH MIIOLIAIH.

@dopMyasl IS TUIOIMIATU  TPEYrOJbHUKA, IMapajuiesiorpaMmma.
*OTHOIIIEHUE TUIOMIAZeH TPEYTrOJbHUKOB C OOIIMM OCHOBaHHUEM
WM 0011el BBICOTOM.

OBjageBaTh NMEPBHYHBIMH MpPeACTaBIeHUAMH 00 0O0uIei
Teopuu Iom@aau (Mepel), ¢opMyaHpPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD UX HATJISTHBIA CMBICI.

[MpumeHaTs  GopMyabl  IUIOMAAM  Tapajuienorpamma,




1 MHOT'OYT'0JIbHBIX
¢uryp. Ilnomanu
noa00HbIX GuUryp
(14 9)

Boruncnenme miomaaei ciaoxHbIX QUryp depes pasdueHue Ha
YacCTU U JOCTPOEHUE. *

[Tnomanu duryp Ha kieryaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucienue miomaneit. 3amaun ¢
MPAKTUYECKUM cojepxkaHueM. *PemieHue 3agady ¢ HOMOIIbIO
METO/1a BCIOMOTaTENbHOM TIOMAAH. *

TPEYroJIbHUKA, Tpamemud ¢ OHOpPOM Ha CIPaBOYHYIO
nH(pOpMAIIHIO.
IIpumensTh (bopMybl IUIOLIAN BBIITYKJIOTO

YeTBIPEXYTOJIbHUKA Yepe3 JAUAaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢uryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl UCIOIB30BAHUS BCIIOMOTATEIbHOM
TUTOINAIH JUIsl PEIICHUSI TeOMETPUUYECKHX 3a7a4.

HaxoauTh 1womaan nOAOO0HBIX (UTYyp C OmOpoil Ha
CIPAaBOYHYIO HH(POPMAIIHUIO.

BbIyucasiTh TUI0MIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTsp 3aaun Ha [UI0IIA/b C PAKTHUECKUM COZEpPKaHUEM
1I0CJIE COBMECTHOT'O aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, €& [I0Ka3aTeNbCTBO W NPHUMEHEHHE.
Oo6patHas Teopema [Tudaropa.

OrmpeniesieHre TPUTOHOMETPUYECKUX (DYHKIMI OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIECHHUS B HPAMOYTOJILHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKJYy  CTOPOHAMH B  NPAMOYTOJIBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoan3oBarh €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.

Bnagerp  NOHATHAMM — TPUTOHOMETPHYECKHX  (DYHKIMI
OCTPOTO YyIiia, MPOBEPSATh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOpPOH Ha CIPABOYHYIO
UH(OPMALIHIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3zoBarh  GopMylbl OpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAX0XKICHUS
COOTHOILIEHUH MEXAy TPUTOHOMETPUYECKUMU (YHKIUAMU
Pa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
HuH(pOpMaIIHIO.

IpuMeHsiTh TONyYCHHBIC 3HAHUS W YMEHUS TPU pEIICHUU
MPAaKTUYECKUX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPHH.

OCHOBHOC




Yribl B Bnucannbie v LIEHTpaibHbIE YIUIBI, YTOJ MEXAY KacarelbHOU U |MopMyJHMPOBaTHL OCHOBHBIE OIIPEACIICHUS, CBSA3aHHBIE C
OKPY’KHOCTH. XOPJIOH. yrilaMy B Kpyre (BIUCAHHBIN Yo, IIEHTPAJIbHBIN yro).
Bnucannsble VYTIubl MEXAYy XOpJAaMU U CEKYILIHUMH. HaxoauTh BOMCaHHBIE YIJibl, ONUPAIOLIMECS HA OJIHY IYTY,
U ONMCAHHBbIE Bnucanubie u onucaHHbIe YETHIPEXYTOIBHUKH, UX MPU3HAKU U | BBIYMCJISITH YIJIbI C IOMOIIBIO TEOPEMBI O BIIUCAHHBIX yIJax,
4eThIPpeXyroJibHUK |cBoWcTBa. IIprmMeHeHuMe STUX CBOMCTB IpU  PEHICHUM |[TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
U. reOMETPUUYECKUX 3ajau. IEHTPATLHOM YIJIe TpPH HEOOXOAMMOCTH C BU3YaJIbHON
KacareabHble B3aumHoe pacnonoxenue AByx OkpyxHocTed. Kacanue |onopoil.
K OKPY:KHOCTH. OKPY>KHOCTEH. HccnexoBarb, B TOM 4HCIE C TIOMOIIBI0 IHPPOBBIX
Kacanne pecypcoB, BIHMCAaHHbIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY’KHOCTeH BBIBOJUTH WX CBOMCTBA M IPHU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHauM3a.
Hcnoab30BaTh 3TH CBOWCTBA M MPU3HAKU TIPH PEUICHUU
3azad.
IloBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHH U METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3U
00001IeHne KJIaccoB, 0000111eHUE 3HAHUI. MEX]ly pa3TUYHBIMU YaCTAMHU Kypca.
3HAHMH
(4 9)

9 kJacc (He meHee 68 4)

HazBanue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoacpKaHue

OcHoBHbIE BUbI JIeITEJIbLHOCTH oﬁyqalonmxcsn

4acoB)

Tpuronomerpusi. |OmnpesencHie TPUTOHOMETPHYECKUX (DYHKIHMA yriaoB oT 0° 10| MOpMy/IHpPOBATHL  ONpPENeJNeHHs  TPUTOHOMETPHYECKUX
Teopembl 180°. KocuHyc W CHHyC TpsiMOro W Tymoro yria. Teopema|(GyHKIHE TYIBIX W TPSIMBIX YIJIOB C BH3YaJIbHOW OIOPOM.
KOCHHYCOB H kKocuHycoB. (OOoOméHHas) Teopema CUHYCOB (¢ panuycom | PopMynHpoBaTh TEOpEeMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHUHYCOB. ONMMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM ONMHCAHHON OKPYKHOCTH).

Pemenne BEJIMYHH YTJIOB TPEYTOJIbHUKOB. Pemath TpPEYroJbHUKHM C ONOPOH Ha ANrOPUTM Y4eOHBIX
TPeyrojbHUKOB ®dopmyna Mo TPEYroJIbHUKA Yepe3 JBE CTOPOHBI U YroJl | AEHCTBUI.

(16 9) Mexay HuMu. @opmyra IUIOIaaM YETBIPEXYTOJbHUKA Uepe3 ero | Pemarte  mpakTuyeckue  3aa4yM, CBOAsSIIMecH K




AWaroHaid U yroJl MExXay HUMH.
HpaKTI/I‘-IeCKOC IMPUMCHCHUC NOKA3aAHHBIX TCOPCM.

HAXO0KACHUIO PAa3/IMYHbIX 3JIEMEHTOB TPEYIroJbHHUKA.

IIpeo6pa3zoBanmne | *[lonsarue o npeoGpa3oBaHMM 10100US. OcBauBarthp NOHSITHE npeoOpa3oBaHus nogoous.
noaoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHHE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mnpou3BeneHUM OTPE3KOB XOpH, Teopema o |npeoOpa3oBaHuu nonodus. Haxomuts npuMepsl nogodus B
COOTHOIIICHUS B IIPOM3BEACHNN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaApaTe |OKPYKAOLIEH 1eHCTBUTENBHOCTH.
OKPY:KHOCTH kacaTenbHOU. [IpyMeHeHHMe B pEIIEHMH TIeOMETPUYECKUX | *BhIBOAMTH METPUYECKHE COOTHOLIEHUS MEXAY OTpe3KaMu
(10 v) 3agay. * XOpJ, CEKyLMX UM KacarellbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
PemaThp reoMeTpudecKue 3aJadd M 3aJa4d U3 PEATBHOU
KHU3HH C UCIIOJIb30BAaHUEM IIOJOOHBIX TPEYTrOJbHUKOB. *
BexkTopsbl Omnpenenenre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB,| Mcmoab30BaTh BEKTOPbl KaK HaIPaBJIEHHBIE OTPE3KH,
(12 v) YMHOXXEHHE BEKTOpa Ha YUCIIO. HCCIIeI0BATh reoMeTPUYECKUi (nepemerienue) u
@uU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB. ¢usnyeckuid (Cuiia) CMBICIBI BEKTOPOB C ONOpOH Ha
Paznoxenue BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIPOCHBIH IUIaH.
Koopaunats! BekTopa. 3HaTh omnpeaeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHoe TpPOU3BEJCHUE BEKTOPOB, €ro IMPUMEHEHHE JUIsl | yMHOKEHHUS BEKTOpa Ha 4HCJIO, uccjie10BaTh
HAaXO0XAECHUS JUIMH U YIJIOB. reOMETPUUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLUi.
Pemenue 3a1a4 ¢ moMOIIBIO BEKTOPOB. Pemiatp reoMeTpudecKue 3aladyd €  HMCIOJIb30BAaHUEM
[IpumeHeHne BEKTOpPOB Ui pELIeHMs] 3ajad KUHEMAaTHKU U |BEKTOPOB.
MEXaHUKH. PacknaapiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaJspHOE  NIPOU3BEIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
Boiuncasite CyMMy, pasHOCTb M CKaJSPHOE IPOU3BENCHUE
BEKTOPOB B KOOpMHATAaX.
IIpumeHsITh CKaJspHOE IPOU3BENCHUE [UISI HAXOXKICHUS
JUIMH U YTJIOB.
JexapToBBbI JlexapToBbI KOOPAMHATHI TOUEK HA TJIOCKOCTH. OcBauBaTh NMOHATHE MPSIMOYTOJBLHOM CHCTEMBI KOOPJAMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHE NpsAMON.* YTIoBOH KOA(QQHUIMEHT, TAHT€HC YIJIa |/1eKapTOBBIX KOOPJUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeJIbHbIE U MEePIEeHANKYISIPHbIE PSIMBIE. HccnenoBarh ypaBHEHHE IPSIMONM M OKPYKHOCTU C OMOPOH




O )

VYpaBHeHHE OKpYKHOCTH. HaxoxaeHue KOOpOMHAT TOYEK
[epECeYCHUS OKPYKHOCTH U IIPSIMOM.

MeTo KOOpAMHAT IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4.
Hcnons3oBanne MeTOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax

Ha BOIIPOCHBIH IJIaH.

Haxoautb eHTp u paanyc OKpYKHOCTH MO €€ YpaBHEHHUIO.
Pemiatp 3agauMm Ha HaxOXJIECHHE TOYEK IIEpEeCceYeHUs
MPSIMBIX U OKPYKHOCTEH € TOMOIIIbIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(@uIMeHTa mpsiMon
NP PpELIEHUM 3ahad, I ONPEIEICHUS PaCIOJIOKEHUs
MPSIMOU.

IIpumeHsTH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPaKTUYECKUX 3aJad, JUIsi TMOCTPOSHHUS MaTeMaTHUYECKUX
MoOJIeJiel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMonb3oBaThCm Uil I[OCTPOECHHUST W MCCIENOBaHUU
U(PPOBBIMHU pECYpCaMHu.

3HAKOMHUTBCS C MCTOPUEN Pa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOTI'0YT 0JIbHHUKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb Kpyra.

[IpaBuiibHBIE MHOIOYTOJIBHUKH, BBIYHUCIEHHE HX 3JIEMEHTOB.
Yucno g ¥ JUIMHA OKPYXXHOCTH. JInuHa n1yru OKpYXHOCTH.
Pannannas mepa yria.

[Inomany kpyra M €ro 53J€MEHTOB (CEKTOpa M CETrMEHTA).
Brruncnenue mnomazaeit Gpuryp, BKIIOYAIOMIMX JIEMEHTHI Kpyra.

®opmyIMpOBaTh OIlpeeIIeHue

MHOTOYI'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMosb30BaTHCSI MOHATHEM JJIMHBI OKPYXHOCTHU, BBEIAEHHBIM
C IOMOIIBI0 IPABHIBHBIX MHOIOYTOJIBHUKOB, ONpenesiTh

YHCIO L, JUIMHY YT U Pa/IHaHHYI0 Mepy yriia 1o oopasity.

IMpaBHUJIbHBIX

Borunciienue IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHON
miomaaen ¥ HA00OpOT MO BU3yaJIbHOU OMOpeE.
8u) OmnpeaensTh IWIONIA1b KpyTa.
BoiBoauts GopmyJibl (B TpalyCHOM U paguaHHON Mepe) A
JUIMH JyT, IJIOIIAJEH CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIH IIJIaH.
BoruncasaTs 1iomany (Guryp, BKIIOYAIOUIMX 3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ OINOpOM Ha  CHPaBOYHYIO
nH(pOopMaIHIO.
HaxoauTp mionaam B 3a7a4ax peaibHON XKU3HHU.
JABuxenust *[IoHsITHE O IBUIKEHUHU IIJIOCKOCTH. Pa30uparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS
IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cuMMeTpus. OCH U LEHTPHI | IBUKEHUS, LICHTPOB U OCE CUMMETPUH.
(64) CUMMETPUHU. @opMyJHMPOBATH ONPEIACIECHUS MAapaJIENBHOIO IIEPEHOCa,

[Ipocreiimne NpUMEHEHNs B pELIEHUH 3a/1a4 *,

MOBOPOTAa MU OCEBOM CHUMMETPUU C BHU3YaJbHOM OIOPOM.




HaxoauTh HENOJBUKHBIE TOUKH 110 00pasLy.

HaxoanTh IEHTPBI U OCH CUMMETPUI IPOCTEHIINX UTYp TIO
obpasiy.

*IIpuMeHsITh TapauIeIbHBIA MEPEHOC U CHUMMETPHUIO IIPU
peIIeHUH TeOMETPUIECKUX 3aj1ad (pa3OupaTh MPUMEPHI).
Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEIOBAaHUIN IIUPPOBBIE
pecypchl. *

[MoBTOpEHME,
00001IEeHME,
cHCTeMATH3aIus
3HAHMH

(74)

[ToBTOpeHHE OCHOBHBIX MOHSTUH M METOJOB KypcoB 7—9
KJIacCOB, 0000IIEHHE U CUCTEMAaTU3allUs 3HAHU.

[Ipocreiimme reomeTpuyeckue QUIypsl U HX CBOMWCTBA.
N3mepenune reoMeTpu4ecKiX BEJIMYHH.
TpeyrospHUKH.

[TapanyienpHble U NEPIIEHIUKYISPHBIE IPSMBIE.
OkpyXHOCTh M Kpyr. l'eomeTpuyeckue MOCTPOCHHs. YTIbI B

OKPY’KHOCTH. BrmcaHHble UM ONHMCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie 51 OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JBrokeHus. [Tonobwue.
Cummertpust.

ITnomanes. Breruucnenne mromanei. Ilmomaan mogoOHBIX

¢uryp.
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

OnepupoBaTh NMOHATHSAMH: (QUTypa, TOUKa, IpsMas, yrou,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBII TpPEyroJibHUK, MEJInaHa,
OuccekTpuca M BBICOTa TPEYTOJIbHUKA, Mapalljiesiorpam,
poMO, MNpsSMOYIOJIbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTebHasl; paBeHCTBO U I0J00He (GUryp, TpeyroibHUKOB;
NapajuleJIbHOCTh M MNEPIEHIUKYISIPHOCTh MPSMBIX, YIoJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
epumerp.

HUcnonb3oBars  ¢opmyabl: 1nepuMmMerpa M IUIOWAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXKHOCTH M IUIOIIAIN KpyTa,
00bEMa IPSMOYTOJIBHOTO MapajuleIenuIesa.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJAWHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBSI3€M MEXAy pa3IM4YHbBIMU YacTAMHU Kypca.
Bbi0upaTs MeTOA I PELICHUA 3aa4u.

Pemath 3a1a4u U3 OBCEAHEBHON KHU3HU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




(ITO T'OAAM OBYYEHMUSI)
7 kinacc (He meHee 34 4)

Ha3Banue
pasaeia (TemMbl)
(4nci10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTHA oﬁyqaloumxca

IIpencraBienne [IpencraBnenne pganHblXx B Tabmuuax. IIpaktuueckue | OcBamBaTh Ha 0a30BOM YPOBHe C1ocoo0bI
JAHHBIX BBIYUCIICHUSI TIO TaOJUYHBIM JaHHBIM. VI3BieueHWe M | MpPEICTAaBICHHUA CTATHCTUYECKUX IAHHBIX W YHCIOBBIX
(7 9) UHTEpIpeTanus TaOMWYHbIX JaHHBIX. [IpakThueckas paboTra | MacCMBOB C TMOMOIIBIO TabNUIl H JUarpaMm c
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeiacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOUKOBBIX  (CTONMOYAThIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ilpumepsl  gemorpaduueckux | OOIIECTBEHHBIE M MPUPOIHBIC SBICHHS).
Jyarpamm. M3yyars Metoabl pabOTbl C  TaOJWYHBIMH U
[TpakTuyeckas padora «JumarpaMmboy. rpaMUecKUMH TMPECTABICHUSIMA JaHHBIX C TOMOIIBIO
nU(POBBIX PECYpcOB B XOJ€ MPAaKTUYECKUX padoT (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHasi Yucnossle HaOopel. CpenHee apudmMeTHyeckoe. OcBauBaTh Ha 0230BOM YpOBHE INOHATHSA. YUCIOBOH
CTAaTHCTHKA Menaunana uncinoBoro Habopa. Y cTOMYNBOCTh MEIUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTtuyeckas pabora «CpenHue 3HauCHHUS. TOM YHCJIe CpeHee apumMeTnieckoe, MeinaHa.

Haubonpiiee 1 HamMeHbIlee 3HAYEHUS YKUCIOBOTO Habopa.
Pa3zmax.

OnucpIBaTh CTAaTUCTUYECKHE JaHHBIE C ITOMOIIBIO
cpenHero apudMeTndeckoro U MeAuaHsl. Pemats 3a1auun
(c wucmonb30BaHUEM 3pUTEIBHON HATTISIHOCTH W/WIIN
BepOaJIbHOM OMOPBHI)

HN3yyarh cBOiiCcTBAa CPEIHUX, B TOM YHUCIIE C ITOMOIIBIO
U(POBBIX PECypCcoB, B XOJE MPAaKTUUECKUX padoT, (c
HaIPaBJISIONMICH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM ypOBHe MOHSITHS: HauOOJIbILIEE
¥ HaMeHbIIIee 3HAUSHHsI YHCIOBOTO MacCHBa, pa3Max.
Pemarh 3aga4un Ha BBIOOp croco0a OMUCaHUs TaHHBIX B




COOTBETCTBHUH C HpHpOI[OfI JaHHBIX u OejsiMHu
HUCCICI0BAaHUs C HaHpaBHHIOI_LIef/’I IIOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTh
()

*CnyualiHas U3MEHYMBOCTH (mpumepsl). YacToTa 3HaUYCHU B
MaccuBe JaHHbIX. ['pynnupoBka. ['uctorpammel.
[Tpaktuyeckas pabora «CinydaiiHas HK3MEHUYUBOCTD ». *

*(QcBauBaThL MOHATHA. YacTOTAa 3HAYCHUM B MAacCCHUBE
JIaHHBIX, TPYIIUPOBKA TAHHBIX, TUCTOTpPAMMa.

CTpouTh TUCTOrPaMMBI TI0 00pa3ily

OcBanBaTh rpagUUecKue MPEICTaBICHUS Pa3HBIX BUIOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U(PPOBBIX PECYpPCOB, B X0J1€ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopur rpagos
(4 19)

*'pad, BepuinHa, pedpo. IlpencraBnenue 3agauu ¢ MOMOIIBIO
rpada. Crenenp (BaJleHTHOCTh) BepiIMHBL. Yucino pébep u
cymmapHas crerneHb BepmwH. Llens u mukn. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (ditnepos
nyTh). [Ipencrasienue o0 OpueHTUPOBAHHBIX rpadax. *

*QcpaumBaTh NOHsTHA: rpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIMHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSTHA: NYyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxnaTh pelieHHe 3aJa4d  Ha IOUCK CYyMMBbI
creneHeld BepmuH rpada, Ha MOMCK o0xoxa rpada, Ha
MOWCK TIyTed B  OPHCHTUPOBAHHBIX Tpadax ¢
HAIPAaBIAIONIEH TOMOIIBIO.

OcBauBaTh cnocoObI IPEACTABICHUS 3aad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSITHOCTEH, APYruUx
IpeIMEeTOB € MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIIMOHAIbHBIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHSA

(4 1)

*Ciy4aliHbIil ONBIT M ciydaiiHoe coObiTue. BeposTHOCTH U
qyacToTa COOBITHS. Ponb ManoBepOSTHBIX M HPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B Mpupoje U B obmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUHU BEPOSATHOCTEH.

[TpakTrueckas pabota «Yacrora BeInaeHUs opiay.™®

*(OcBauBaTh MOHATHSA: CIYYalHBIM ONBIT U CIy4allHOE
COOBITHE, MAJIOBEPOSTHOE U TNPAKTHUECKH JIOCTOBEPHOE
coOBITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npupose W oOIIecTBE Ha BaXKHBIX IMpHMepax (aBapuu,
HECYaCTHBIE ciryJau, 3amuTa NIEPCOHAIILHOMN
uH(popMaluu, nepeaada JaHHbBIX).

M3yuaTh poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6umonaTts W m3y4yaTth 4acTOTY COOBITHH B HPOCTBHIX




OKCIEPUMEHTaX, B TOM YHCJE C TIOMOIIbI HU(PPOBBIX
pPECypCoB, B X0/I€ IPAKTUIECKOH paboThHL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmanHbix.  OmnwucarelbHas  CTaTUCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[MoBTOpATH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha NpPEJICTABIICHUE U OMHCAHUE JTAHHBIX

c MIOMOIIBIO M3YYEHHBIX XapaKTePUCTHK C
HaIIpaBJIAOIIEH TOMOILBIO.
Obcyxnarb npUuMepbI CIIy4alHBIX COOBITHH,

MaJIOBEPOSTHBIX u MPAaKTUYECKH  JIOCTOBEPHBIX
CIIy4aiHbIX COOBITUH, HUX POJM B TMPUPOAEC U KHUZHU
YesioBeKa

8 ki1acc (He menee 34 4)

Ha3zpanue
pasaena (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4aI0IuXCs

IHoBTOpPEHME
Kypca 7 kiaacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwucarenpbHas  CTATHUCTHKA.
Crny4daitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa.
Cnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IToBTOpsAITH HM3y4eHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
NpEJCTaBICHUE U ONHCAHHWE JAHHBIX C IIOMOIIbIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHOM U3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha

OTpEICIICHUE YJacTOTBI CITy4aHBIX COOBITHH,
obcyxaeHue IPUMEPOB CIIy4alHBIX COOBITHUH,
MaJIOBEPOSATHBIX u MPaKTUYECKHU JIOCTOBEPHBIX

CIly4yaliHBIX COOBITMH, UX POJM B MPUPOJEC M KU3HU
YesoBeKa.




OnucarejabHas *OTtknoHeHus. Jucrepcus yucinoBoro Habopa. CranmaptHoe | *OcBauBaTh NOHSATHSI: JUCIEPCHS MW CTaHIAPTHOE
CTAaTHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHusl. * OTKJIOHEHHE, WCIOJIb30BaTh O3TU XaPAKTEPUCTUKHU JUIsS
PaccenBanme OTIMCAHUs PACCEMBAHUS JTAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIIOTE3bl 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M T10 JMarpaMMaM pacCEUBaHUS.
CTpouth JAuarpaMMbl pPACCEUBAHUSA [0 HMEIOLIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaJIn3a).*
MHuokecTBa MHoxecTBO, moJAMHOXkeCTBO. Onepanuu Haa MHokecTBamu: | OcBamBaTh MOHATHS: MHOXXECTBO, JJIEMEHT MHOYECTBA,
4 9) oObemuHeHHe,  mepeceueHue,  gomoyiHeHHe.  CBOMCTBa | IMOJAMHOXKECTBO.
omneparuit Haz MHO>KECTBaMM: NepeMecTUTENbHOE, | BBIMOJHATH onepaumnu HaJl MHO>KECTBaMMU:
coYeTaTeIbHOE, PACIPEACIUTEILHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHne, AOMOIHEeHuE (110 00pasiry).
['padpuaeckoe npeacraBIeHuE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: NEePEMECTUTEBHOE,
CoYeTaTeIbHOE, pACIPEISIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAHUEM BU3YAJIbHOU OMIOPHI).
Hcnoan3oBath rpaduyueckoe MpeACTaBICHUE MHOXKECTB
MPU OINUCAHUM PEATHHBIX MPOIECCOB W SBJICHHUM, MPHU
pEIIeHnH 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJIBLHOM OIMOPHI).
BepositHOCTB DneMeHTapHbIe COOBITHS. Crnyuaiinble coopiTHs. | OcBamBaTh Ha 0a3zoBOM YPOBHE MOHSITHS:
CJY4YaiHOro bnaronpusrctByrommue JJIeMEHTapHbIC COOBITHSA. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coObITHS BepostHocTr  coObITUH. ONBITHI ¢ PaBHOBO3MOXKHBIMH | COBOKYIHOCTH  OJArompUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 9) AJIeMEHTapHBIMU COOBITUAMH. CITydailHBIN BBIOOD. COOBITUH, PABHOBO3MOYKHBIE AJIEMEHTapHBIE COOBITHSI.

HpaKTI/I‘{CCKaH pa60Ta «OIBITHI € PaBHOBO3MOKHBIMHA
3JICMCHTApHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUKCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIy4allHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsIHOCTH
1/Uau BepOaIbHOM OIOpHI).

PemaTth 3agaum Ha BBIUKCIEHUE BEPOSTHOCTEH COOBITHI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOW  HATJISAHOCTH  W/WUIHU
BepOAJIbHOM OMOPEI).




IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTapHBIMUA COOBITUSMH (C MCIOJb30BAaHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPYTHUX MOJICIICH )
B XOJE TMpaKkTUYeCKoi paboThl (C UCIHOIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo.  CBoicTBa  JepeBa: E€IUHCTBEHHOCTb  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBSI3b MEXIY YHCIOM
BepIlKH U unciaoM péodep. [IpaBuino ymHoxeHus. *

*(QcBauBaTh NOHATHS: JEpeBO Kak rpad 0Oe3 IuKIia,
BUCsAYas BEpIIMHA (JIUCT), BETBb JEpEBa, IyTh B JIEPEBE,
JUaMeTp JiepeBa.

HN3yuath cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpIIMHBI, €IWHCTBEHHOCTb TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEXJY YHUCIOM BEpIIMH U YHUCIOM
peodep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 33/a4M Ha
MOWCK M TEpPEeUrCIeHHe IMyTei B JepeBe, OmpeiesieHue
qucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHAPHOTO
JIepeBa, B TOM UHCIE€ C TPUMEHEHHEM I[paBHIIa
YMHOKEHHUSL. *

Cayuaiinbie
co0bITHA
(8 1)

*[IpotuBomnonioxkHoe  coObitre.  Juarpamma  Diinepa.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbitus. dopmyna cioxeHus BeposTHocTed. [IpaBuio
YMHOXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HeszaBucumble  coOwiTus.  IlpenctaBienue — cimydaifHOTro
DKCIIEPUMEHTA B BUJE JIepeBa. *

*(OcpauBaTh MOHSITUSI: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHbBIE U1 HECOBMECTHBIE COOBITHS.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHH ((POPMYJIBI CII0KEHUS BEPOSATHOCTEMN).

Y4acTBOBaTH B 00CY/KACHHM PELICHUs 3aJa4d, B TOM
quclie TEKCTOBBIE 3a]aul Ha OIpe/eseHUe BepOsTHOCTEH
O00BbEIMHEHNUS M TIepeceYeHHss COOBITHMH C TOMOIIbIO

YUCJIOBOM MpsIMOW, aAuarpamMMm Oiinepa, (HOpMyIIbl
CJIO’KEHUS BEPOSITHOCTEH.

OcBanBathp MOHSITHS: MIPaBUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIIOBHAs BEPOSITHOCTb, HE3aBUCHUMbIE
COOBITHS IEPEBO CIYYAHHOTO OTBITA.

M3yuaTh cBoiicTBa  (OmpejeneHus) He3aBUCHMBIX




COOBITHIA.

YuacTBOBaTHL B OOCY:KJI€HHHM pelleHHsl 3aJa4yd Ha
OTpe/IelICHUE U MCIIOIb30BAHUE HE3aBUCHMBIX COOBITHIA.
YuacTBOBaTHL B OOCY:KJI€HHHM pellleHHsl 3aJa4yd Ha
MOMCK BEPOSITHOCTEH, B TOM 4YHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBa CIIy4aifHOTO OMbITa. *

0O000menue,
KOHTPO.JIb
(4 4)

[TpencraBnenne nanHbix. OnucatenbHas craTUcTHKA. ['padsbl.
BeposiTHOCTB CIIy4aitHOTO COOBITHSI. DJIEeMEHTBI
KOMOMHATOPUKHU.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiath 3aauu Ha NPEICTaBICHUE U ONMCAHUE JAHHBIX
c HOMOILBIO U3YYEHHBIX  XapakTepucTuk (¢
MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPHI).

*Y4yacTBOBaTh B O0CY:KIEHHH pelleHUs™ 3aaayM C
npuMeHeHueM rpados.

Pemath, 3agayM  Ha  HAXOXJACHUE  BEPOSTHOCTU
CIIy4ailHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*Y4yacTBOBaTH B 00CY:KIeHMH pelIeHusi™ 3ajaum Ha
HAXOKJICHUE BEPOSATHOCTEH OOBETUHEHUS U MEPEeCeUCHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4ailHOTO
OTIBITA.

*YuyacTBOBaTh B 00CY/KAeHHM pelIeHHs™ 3aJauyM Ha
nepevnciIeHne KoMOnHaIMi (4ucia nepecTaHoBOK, YHCIa
COUeTaHMil), Ha HaXOXKIEHHE BEPOATHOCTEH COOBITHH C
IpUMEHEHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3Banue
pasaesa (TemMbl)

OcHoBHOE coepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0IHXCS




(4mncy10 YacoB)

IloBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHas — CTaTUCTHKA.
Onepanuu Hag coObITHAMEI. He3aBUCHMOCTL COOBITHH.

IloBTOpPSAITH H3y4E€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemars 3a1a4yu Ha IPEACTaBICHUE U ONIMCAHUE TAaHHBIX.
Pemarr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
0o0beAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUH U IepeBa CIIy4alHOTO OIbITA.

Pemiarh 3aga4yM Ha TepevHclIeHUE KOMOWHAIMK (dymrcia
MEPEeCTAaHOBOK, YHCJIa COYETaHWl), Ha HaXOXKIEHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCIIE€ C MCIOJIb30BAaHUEM
TpeyrosnbHuka [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunaropHoe mnpaBwio ymHOeHHs. IlepecTaHOBKH.
@akropuan. Coueranus U 4yucio coderanuil. *TpeyronbHuk
[Tackais.* [IpakTrueckas pabora «Brruncnenne
BEPOSITHOCTEW C MCIOJIB30BAHUEM KOMOWHATOPHBIX (DYHKITHIA
3JIEKTPOHHBIX TAOIUL.

OcBauBarh Ha  0a30BOM  yYpPOBHE  IOHATHSA:
KOMOWHATOPHOE MPAaBHUJIO YMHOXEHHS, YIMOPAIOYCHHAS
napa, TpoiiKa OOBEKTOB, II€PECTaHOBKA, (haKTOpHal
YHCca, COYETaHWE, YHUCIO COYETAHHWH, *TPEeyroJIbHUK
[Tackamns.*

Pemiate nmpocreiimme 3agauM  Ha  IEPEYHMCIICHUE
YIOPSIIOYEHHBIX nap, TpOEK, nepevrciIeHue
MEPECTAaHOBOK M COYETAaHWH DIIEMEHTOB Pa3IMYHBIX
MHO3KeCTB (TI0 00pa3siry).

Pemiatp mpocreiimme 3agayM Ha NPUMEHEHHUE YHUCIIa
coyeTaHuil B anredpe (COKpaléHHOE YMHOKEHHE, OMHOM
HrroToHa) (c HampaBisIoUIei MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHMKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TAONUI] B XOJA€ MPaKTHYeCKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckast
BEPOATHOCTH

*T'eomeTprueckas BeposiTHOCTh. CiydaliHbIi BEIOOp TOUKHU U3
(GUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH. *

*(QcBauBaTh MOHATHE T€OMETPHUECKON BEPOSTHOCTH.
YuyacTBoBaTh B O00CYKICHHH peLICHHs 3aJa4¥ Ha




(44)

HAXO0XJICHUE BEpOSITHOCTEH B OMNBITaX, MPEICTaBUMBIX
KaK BBIOOp TOYEK M3 MHOTOYTOJIbHUKA, KpPyra, OTpe3Ka
WIH TyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcneiranus
bepnynu
(6 4)

Ucnbitanue. Ycnex u Heynmada. Cepusi UCHBITAaHUN 110
nepsoro ycnexa. HMcnoelrtanus beprymm. BepostHOCTH
coObITHHd B cepun wucnblTaHuid beprymmm. Ilpakruueckas
pabota «VcnpiTanus beprymim.

OcBauBaTh Ha 02a30BOM YPOBHE NMOHSITHUSA: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B UCIBITAHUHU (YCIEX U Heyaaya),
CepHs UCHBITAaHUM, HACTYIUICHHME IIEpPBOrO  ycrexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiate  mpocreiimme 3axauM Ha  HAXO0XICHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI /10 IIEPBOTO
ycrexa, B TOM 4HCie ¢ MpUMEHEHHEM (OpMYJIbl CyMMbI
T€OMETPUUYECKON MPOrpecCuu (C OMOPOH Ha CIPABOYHYIO
nH(pOpMaIHI).

Pemiare  mpocreiimime 3axa4yd Ha  HAXOXIACHHE
BEPOSTHOCTEH  AJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN bepHy/uM, Ha HaXO0XACHUE BEPOSATHOCTH
ONpPEACIEHHOIO YHCIIA YCIIEXOB B CEPUM  MCIIBITAaHUMN
bepuysuu (¢ BU3yallbHOI OMOpOiA).

H3yuyaTh B X01€ NpaKkTH4YeCKOH padoThI, B TOM YHUCIIE C
MIOMOIIBI0 HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu UcnbITanuii beprymm

Cayuaiinas
BeJIMYHHA
(6 1)

CnyualiHas BelMYMHA W pACHpENETeHHE BEPOSTHOCTEM.
MaremaTtuueckoe OXHUIAaHUE U JUCIEPCUs  CIlydalHOH
BeMIMUMHBL. [IprMepsl MaTEMaTHYECKOTO OXKUJIAHHUS Kak
TEOPETUUYECKOTO CPEAHErO 3HAYCHUS BEIIMUHUHBI.

[lonsitTue o 3akoHe  Oonbmux  uyucel.  M3mepenue
BEPOSATHOCTEM C IMOMOIIBIK YacToT. [IpuMeHeHue 3akoHa
OOIBIIMX YHCEI.

OcBouth Ha 0a30BOM YpOBHe NOHATHS: Cly4daiHas
BEJIMYNHA, 3HAUEHUE CIIy4aliHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

H3yyatp U 00CyXKIaTh IPUMEPHI JHUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YETIOBEKA,
YHCIEHHOCTh HaceJleHus, JIpyrHe  HU3MEHUYUBBIE
BEJIMYMHBI, paccCMaTpHUBaBUIMECS B Kypce CTATUCTUKH),
MOJIEIBHBIX  CIy4YailHBIX BEIWYMH, CBS3aHHBIX CO
CIIy4alHBIMU ombITaMH (OpocaHue MOHETBI, UIpalibHOM
KOCTH, CO CITy4aifHbIM BBHIOOPOM U T. I1.).

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHATHSA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alilHOM BEIMYMHBI KaK




TEOPETHYECKOE cpenHee 3HA4YCHHUE, JUCIiepcust
CIy4ailHOM BEJIMYMHBI KaK aHAJOr JUCIIEPCHU YHUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMaTUYECKOTO
OXKUJAHUSI U JIUCIIEPCUM  JUCKPETHOW  CIydailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUI0, B TOM YHCIIe
3aja4, CBS3aHHBIX CO CTpPaxOBaHUEM M JoTepesMu (c
HAIpPaBJIAIOIIEH TOMOIIBIO).

3HAKOMHMTBCS C MAaT€MaTU4YECKUM  OXHMIAHUEM U
JIUCIIEPCUEN HEKOTOPBIX PACIpPEACICHUH, B TOM YHUCIE
pacupeseneHus Cly4yailHOM BEJIMYMHBI «UUCIIO YCIEXOB)
B CEpUU UCIBITaHUHN bepHyiu.

M3yyaTrh, 4acTtoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KaK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacTOTa
coObITHSI OJIM3Ka K €0 BEPOSITHOCTH.

Pematy 3agaum  Ha U3MEpEHUE BEPOSATHOCTEM C
MOMOIIBIO YaCTOT (C HAMPABJISAIOUICH TOMOIIBIO).
OOcy:xxkaaTh  posib  3aKkOoHa  OOJIBIIMX  YHMCET B
000CHOBaHUHU 4acCTOTHOIO MeToa U3MEpEHUS
BEPOSITHOCTEH.

OOcykmaTh 3aKOH OOJBIIMX YHCENT KaK IMpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBJICHMUSIX,
pOJb 3aKOHa OOJBIIMX YHUCEN B NPHUPOJE U B KHU3HU
YesoBeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienne  JaHHBIX.
BeposiTHOCTB CIIy4alHOTO COOBITHS.
KoMOnHaTopuku. CiydyaliHble BETUYMHBI U paCIpe/IeIICHUS.

OmucareiibHass  CTAaTHUCTHKA.
OIIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

Pemarp 3a1a4uu Ha IPEACTABICHUE U ONMCAHUE JTAHHBIX.
Pemars, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCJII€ B OMBITaAX C PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00bEIMHEHNUSI W TepecedeHus COOBITHI, BBIYUCIATH




BEPOATHOCTH B  OMbBITaX
HUCIILITAHUN

CepUsMU  CIy4YailHBIX

HpI/I pa3pa60TKe pa60qeﬁ nporpaMmbl B TCMATHUYCCKOM INIAHUPOBAHUHN YYTCHBI BO3MOKHOCTU HCIIOJIb30BAHUA

ANIEKTPOHHBIX  (UU(PPOBBIX) 0OPaA30BATEIBHBIX PECYPCOB,

ABJIAIOIITUXCSL

y4e0HO-METOTUYECKIUMHU

MaTepuaniaMmu

(MyTbTUMEIUHHBIE TMPOTPAMMBI, 3JEKTPOHHBIE YYEOHWKM W 3aJaYHUKH, DJIEKTPOHHbIE OWUONIMOTEKH, BUPTyaJbHbIC
1abopaTopuu, UTPOBBIE TPOTPAMMBI, KOJUIEKIIMU U(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU JISI O0YUCHHUS
¥ BOCIIMTAHUS PA3IMYHBIX TPYIII MOJIb30BATENCH, MPEACTaBICHHBIMU B AIEKTPOHHOM (1[G POBOM) BHIE U PEATU3YIOIIUMHU
muaaktuyeckue Bo3mMoxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHMH.

TEMATHUYECKOE IINTAHUPOBAHHUE Auareopa

7 KIIACC
KosnnyectBo 4yacos DJIeKTPOHHbIE
Ne n/n HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
) MPOrpamMMbl Beero Kontposabneie | IlpakTudeckue | ogpazoBaTesibHbIe
padoThI padoThI pecypcbl
1 Yucna v BeIUKMCICHUS. PallnoHanbpHbIe 75 1 bu6anoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bu6nunorexa [IOK
2 Anrebpanueckue BhIpaXKEHUS 27 1 hitps://m.edsoo.rw/7£41590
bu6nunorexa [IOK
3 ¥PABHEHM I HepaBeHcTa 20 ! https://m_edso0o.ru/7f415b90
4 Koopaunats! u rpaduku. OyHximm 24 1 bubmmorexa HOK

https://m.edsoo.ru/7f415b90




bubnunorexa LIOK

Hosroperne i obobumerne 6 ! https://m.edsoo.ru/7£415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0

8 KUIACC

KosaunuyectBo 4yacos DJIeKTPOHHbBIE
Ne i/ HaunmeHoBaHMe pa3e/ioB U TeM (uudpossbie)
B MPOrpamMmbl Beero Kontposabneie | IIpakTudeckue | ogpazopaTeibHbIe
padoThI padoThI pecypcbl
Yucna u Beruncienus. KBagparasie KOpHU 15 bubmorexa [JOK
’ P p https://m.edsoo.ru/7f417af8
Uucna u BeruucieHus. CTeneHb ¢ UeIbiM 7 bubnnorexa [IOK
IOKa3aTejieM https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHHs. 5 1 bubmuoreka [IOK
KBanpatHslil TpéxuieH https://m.edsoo.ru/7f417at8
AnreGpanyeckue BbIpaXeHHsI. 15 1 bubmuorexa [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBanpaTHble bubmmnoreka HOK
15 1

YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 bubmmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubmmorexa TIOK

https://m.edsoo.ru/7f417af8




bubnunorexa LIOK
8 Dyriuu. OCHOBHEIE NOHATH > https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
? Dyt HnCiOBHIC GyHICIHH ? https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 Hosropenne i 0bodmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KIIACC
KouanuyecTBO 4acos DJIeKTPOHHbIE
Ne n/n HaumenoBanue pa3jiejioB H TeM (uudposrre)
B MPOrpamMMbl Beero Konrposbneie | IIpakTHyeckne | ogpazopaTeibHbIe
padoTbI padoTbI pecypcbl
1 UYucina u Berunciienus. /lelicTBurenbHble 9 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bu6nmorexa LIOK
OJIHOY IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuoreka [IOK
yYpaBHEHUHU https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.r/7E419d08
bubnunorexa LIOK
> Dynxuun 16 ! https://m.edso0.ru/7£419d08




bubnunoreka LIOK

6 YHucnoBble NOCHEA0BATEIBHOCTH 15 1 hitps://m.cdsoo.r/7E419d08
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 13 1 bu6nmmoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
TEMATHYECKOE IINTIAHUPOBAHUE I'eomerpus
7 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
B MPOrpamMmbl Beero Konrpoabubie | IIpakTudeckue  ofpazopaTeibHble
padoThI padoThI pecypcbl
IIpocreiimme reomeTpudeckue GUrypsl u
1 I/I)I: CBOMCTBA. H3Mep?HHe reOMS;pH}:{I;CKHX 14 bubmmorera [JOK
https://m.edsoo.ru/7f415¢e2e
BEITUYUH
bu6nmorexa LIOK
2 TpeyrombHuKu 22 1 https://m.edsoo.ru/7f415¢e2e
[TapaienpHble psAMbIE, CyMMa YIJIOB bubmmnoreka HOK
3 14 1
TPEYTrOJIbLHUKA https://m.edsoo.ru/7f415¢2e
OkpyxHOCTh 1 KpyT. [ 'eomeTprueckue bubnmnoreka [JOK
4 14 1
IIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpeHue, 06001IeHNe 3HAHUI 4 1

but6mmoreka [IOK




https://m.edsoo.ru/7f415e2e

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 0
8 KIIACC
Kosnu4yectBo 4yacos DJIEKTPOHHbBIE
Ne i/ HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
B NMPOrpaMMbI Beero Kontposabneie | IIpakTudeckue  ogpazopaTeibHbIe
padoThI padoThI pecypchl
N bubmuoreka [IOK
HleTripexyrombHitit 12 ! https://m.edsoo.ru/7t417e18
Teopema @aneca u Teopema o
I of[o MOHAJIbHBIX OTp €3Kax, MoJ00HbIe 15 1 bubsmorexa [JOK
pOTIopH p > 11O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
ITmomans. Haxoskmenne miomniaaei
TPEYroJbHUKOB U MHOT'OYTOJIBHBIX (puUr 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
Teopema [Iudaropa u Hayana bubmuoreka [IOK
10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannsie u
OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubmmnoreka HOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
[ToBTOpeHMEe, 06001IIeHNE 3HAHUI 4 1 Bubmiorexa [IOK

https://m.edsoo.ru/7f417¢18




OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
9 KIIACC
KosaunuyectBo 4yacos DJIEKTPOHHbBIE
Ne i/ HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
B MPOrpamMmbl Beero Konrposnbneie | IIpakTHyeckue | ogpazopaTeibHbIe
padoThI padoThI pecypehl
Tpuronomerpus. TeopeMbl KOCUHYCOB U bubmmoreka [JOK
16 1
CHHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue nonodus. Metpuueckue 10 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
bubnunoreka LIOK
Bexrope! 12 ! https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f41al2c
il Bismorera 0K
Py IO I[v pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nomanei
JIBM>KEHUS TUIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIUS 7 ) bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




TEMATHYECKOE IINTAHUPOBAHUE BepoATHOCTH U CTATHCTHKA

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne n/m Konrpoabubie | IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
I TpescTaBnenne nanHLx 7 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnmcarenpHas CTaTUCTHKA 9 1 1 https.//m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Crysaiinas H3MEHIHEOCTh 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenenme B Teopuio rpados 4 I https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aiiHOTrO 5 1 1 bubnuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuoteka [JOK
6 O0001enue, cucTeMaTH3alus 3HaHUH 3 1 hitps://m.cdsoo.ru/7f41 5fdc
OBIIEE KOJIMYECTBO YACOB I10 34 3 6
ITPOIT'PAMME
8 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm Kontpoabnsie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! Hosroperite kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
2 OmnucarenbHas cTaTUCTHKA. PaccenBanne 4 1 bu6mmoreka [JOK




JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
3 Muoxectsa > ! ! https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposiTHOCTB cy4aifHOTO cOOBITHS 6 1 hittps.//m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
> Baenenne B Teopuio rpagos 4 I https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
6 Crrydaidnbie coObITHA 8 I I https://m.edsoo.ru/7f417fb2
N bubnuorexa [JOK
7 O0001menne, cucreMaTH3amus 3SHAHUH 3 1 hitps-//m.cdsoo.ru/ 74172
OBILIEE KOJIMYECTBO YACOB I10 34 3 5
ITPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmMenoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie | Ilpakruyeckue (1wt cpp )
NMpOrpamMmbl Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! Tosropere kypea 8 kracca 4 https:/m.edsoo.ru/7f41a302
bu6nmoreka [JOK
2 IMEMEHTEL KOMOHHATOPHIH 4 1 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
3 I'eomeTpuyeckas BEpOATHOCTH 4 1 1 https.//m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henerratms beprysm 6 ! https://m.edso0o.ru/7f41a302
. bu6mmorexa [IOK
> Crrysaiinas pemnna 7 ! I https://m.edsoo.ru/7f41a302
6 O0600611eHre, KOHTPOITh 9 1 bubnmnoreka [JOK




https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10

34 3 4
I[TPOI'PAMME
IHOYPOYHOE IINTAHUPOBAHUE Aureopa
7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Tesd vpoka HMara uudposbie
n/n P Beero Kontponrueie | IIpakTuuecKue | y3yyenus | oGpa3oBaTelbHbIE
paGOTbI paGOTbI pecypcbl
[TonsTHE panOHaNBHOIO YKCIA 1 02.09.25
A €TUYECKHE JCHC c
pudmeTnyecKne AeHCTBUSL | 04.00.25
paloHaIbHBIMU YHCIAMHU
Apupmernueckue 1eUcTBUs C
pr¢ A 1 05.09.25
paloHaIbHBIMU YHCIAMU
Apudmernueckue NEUCTBUA C
pu 8 1 09.09.25
paloHaIbHBIMU YHCIAMU
A €TUYECKHE JCHC c
pudmeTnyecKue AeHCTBHUSL | 11.09.25
paloHaIbHBIMU YHCIAMHU
A .
pudmeTndyecKue AeUCTBHS C 1 12.00.25

palruOHaJIbHBIMHU YUCIIaMHA




CpaBHeHue, ynopsA04MBaHue

7 16.09.25
palMOHAIBHBIX YHCEIT
CpaBHeHHe, YIIOPSIAOYMBAHUE
8 P YHOPAA 18.09.25
paIMOHATBLHBIX YHCE
CpaBHeHHe, YIIOPSIAOYMBAHUE
9 P yHopii 19.09.25
parMoOHAIBHBIX YHCEIT
CremneHs ¢ HaTYPAILHBIM b K
10 yp 23.09.25 nommoreka 11O
oKazaTejieM https://m.edsoo.ru/7f4211de
CreleHs ¢ HaTypaibHBIM
11 yp 95.09.95 bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f421382
12 Cremnenb ¢ HATYpaIbHBIM 26.00.25 bubnnoreka [JOK
oKazaTejeM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaabHBIM 30.09.95 bubnnorexa [HOK
IoKa3arejeM https://m.edsoo.ru/7f4218be
CreneHs ¢ HATYPAILHBIM
14 P 02.10.25
mokKasaTrelieM
Pemrenre ocHOBHBIX 3a7a4 Ha ApoOH,
15 T Ha Aip 03.10.25
MIPOLIEHTHI U3 PEAbHOMN MPAKTUKH
Perienne ocHOBHBIX 3a7a4 Ha IpooH,
16 VAGT Ha Ip 07.10.25
MPOIIEHTHI U3 PEATbHON MPAKTUKH
Penrenne ocCHOBHEIX 3a7a4 Ha IpooH,
17 Aat Ha Ap 09.10.25

MPOLCHTHI U3 peanLHoﬁ MPaKTUKH




Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,

18 . 10.10.25
MPOLEHTHI U3 PEATbHON MPAKTUKHU
IIpu3Haku neauMoOCTH, Pa3I0KEHUI
19 P g P 14.10.25
Ha MHOXUTEJIM HATYPAIbHBIX YHCEI
IIpu3HaKy JeTMMOCTH, PA3JIOKECHUS
20 P g P 16.10.25
Ha MHOKHUTEJIN HATYPAJIbHBIX YHCEI
Peanbubie 3aBucumoctu. [Ipsimas u
21 17.10.25
oOpaTHast IPOMOPIMOHAITBHOCTH
Peanbnbie 3aBucumoctu. [pamasa u
22 21.10.25
oOparHas MPOIOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
23 23.10.25
oOpaTHas IPOMOPIMOHAITBHOCTH
Peanbnbie 3aBucumoctu. [pamasa u
24 24.10.25
oOpaTHasi IPOMOPIIMOHATIBHOCTH
KonTponbHas pabota mo Teme
25 . . 06.11.25
ParmmonanbHbie yncia
bu6mmoreka [IOK
26 byxkse e axe 11.2
YKBCHHBIC BRIDAKCHHA 07 > https://m.edsoo.ru/7f4 1feec
27 ®opMyiibl 11.11.25
28 PopMybl 13.11.25
Ilepemenusie. JlonmycTUMBIE 3HAUEHUS
29 p Hlomy 14.11.25

MePEMEHHBIX




[IpeoOpazoBanue OYKBEHHBIX

bu6mmoreka [IOK

30 i A1
BBIPKEHUH, PACKPBITUE CKOOOK U 18.11.25 https:/m.edsoo.ru/7f41 fafa
MPUBEICHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BI)II) amzHHﬁ ack ZII”([I/Ie CKOOOK 1 20.11.25 bubmmorexa LIOK
P » Packp - hitps://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
32 BBIPQ)XEHUH, PACKPHITHE CKOOOK U 21.11.25
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPQXKEHUI, paCKPBITUE CKOOOK U 25.11.25
MIPUBEICHUE TTOTIOOHBIX CIaragMbIX
34 CBoiicTBa CTETICHU C HATYPAJIbHBIM 97 11.95 bubnnoreka [JOK
IoKa3arejieM o https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM 28.11.25 bubnnoreka [JOK
MoKa3areieM o https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYPAIbHBIM 02.12.95 bubnunorexa [JOK
MoKazareieM o https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHoroune 04.12.25
HOTORICHE! https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 M 122
HOTORICHE 05.12.25 https://m.edsoo.ru/7£422930
39 09.12.25

CJ'IO)KCHI/IC, BBIUUTAHUC, YMHOKCHHUC

bu6mmoreka [JOK




MHOT'O4JICHOB

https://m.edsoo.ru/7f422af2

CJ'IO)KCHI/IC, BbBIYUTAHUC, YMHOKCHUC

bubmuorexa [JOK

40 A2
MHOT'OYJIEHOB 111225 https://m.edsoo.ru/7f422cc8

41 CiioxeHue, BBIYMTaHUE, YMHOXKEHUE 12.12.25 bu6mmoreka [JOK
MHOT'OYJIEHOB o https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 16.12.25 bu6mmoreka [IOK
MHOTOYIEHOB o https://m.edsoo.ru/7f423182

43 @opMyIibl COKpAIEHHOTO 18.12.04 bubnuorexa [JOK
YMHOXKEHUS T https://m.edsoo.ru/7f42432a
DopmyJIbl COKPAIIEHHOTO bu6mmoreka [IOK

44 19.12.25
YMHOKEHUS https://m.edsoo.ru/7f42464a
dopm COKpPAIEHHOTO

45 PMYJIbl COKpAIIEHHOT 93.12.95 bubnnorexa [HJOK
YMHOXKEHUA https://m.edsoo.ru/7f424c12
®opMyIbl COKPAIEHHOTO

46 pMy. pail 551295 bubmuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
®o COKPAIIEHHOTO

47 PMYJIBI COKPAIEHHOT 26.12.25 bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
PaznoxxeHrne MHOTOYJICHOB Ha b K

48 30.12.25 nommorexa O
MHOXUTECIIN https://m.edsoo.ru/7f423312

49 PaznoxeHre MHOTOYICHOB Ha 13.0126 bubmuoreka [JOK
MHOKHTEIIH o https://m.edsoo.ru/7f4237fe

50 15.01.26

PaznoxeHne MHOTOYJIEHOB HA

bu6mmorexa [IOK




MHOXHUTCIIN

https://m.edsoo.ru/7f4239de

Pazioxenne MHOTO4YJIEHOB Ha

51 16.01.26
MHOXKHUTEIN
KonTponbhas pabota no teme
52 op P ) 20.01.26
AnreOpanueckue BbIpaKEHUS
YpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS, 22.01.26
PaBHOCUIILHOCTD YpaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OAHOU
54 MePEMEHHOM, pelleHne TMHEHHBIX 23.01.26
YpaBHEHUU
JInHeitHoe ypaBHEHHE C OJJTHOU
55 MIEPEMEHHOM, PEIICHUE JTUHEUHBIX 27.01.26 Bubnmorexa LIOK
p o P o https://m.edsoo.ru/7f420482
YpaBHEHUI
JInHeliHOE ypaBHEHHE C OQHOU
56 IIEPEMEHHOM, pEIIeHNE TMHEUHBIX 29.01.26
ypaBHEHUH
Pemenne 3amau ¢ nomMomnpro b K
57 g | 1] 30.01.26 n6amoreka 11O
ypaBHEHUU https://m.edsoo.ru/7f42064e
Pemrenue 3ana4 ¢ moMomIbIO b K
53 g | 1] 03.02.26 n6amoreka 11O
YpaBHEHUU https://m.edsoo.ru/7f420806
Pemenne 3amau ¢ nomMomnpro b K
59 s - 05.02.26 nommorexa O

ypaBHEHUU

https://m.edsoo.ru/7f4209a0




Pemenue 3a1ay ¢ 1OMOIIBIO

bu6mmoreka [IOK

60 06.02.26
YpaBHEHUU https://m.edsoo.ru/7f420e6e
JInneliHOe ypaBHEHME C IBYMs bubmmoreka [JOK
61 10.02.26
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
JluneitHoe ypaBHEHHUE C IBYyMS bubnunoreka [HOK
62 12.02.26
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMNHEHMHBIX YPAaBHEHHI 13.02.26 bubnuorexa [JOK
C IByMsI IEPEMEHHBIMU o https://m.edsoo.ru/7f42836¢
C . o
64 UCTeMa JIBYX JIMHEWHBIX YpaBHEHUN 17.00.26
C IByMsI IEPEMEHHBIMU
Cucrema eil aBHEHUH
65 UCTEeMa JIBYX JIMHCWHBIX YpaBHCHUN 19.02.26
C IByMS IEpEMEHHBIMU
Cucrema IByX JIMHEMHBIX YpPaBHEHUI
66 ABYE P 20.02.26
C IByMsI IEPEMEHHBIMU
. bubmoreka [JOK
67 Pemenue cucrem ypaBHeHMM 24.02.26 hitps://m.cdsoo.ru/7f4284de
. bubmuorexa [JOK
68 Pemenue cucrem ypaBHeHHM 26.02.26 hitps://m.cdsoo.rw/7f428635a
bu6mmoreka [JOK
P i .02.26
69 ELIEHNE CUCTEM YPaBHEHUH 27.02.2 hitps://m.cdsoo.rw/7f4287d6
70 Pemrenne cucreM ypaBHeHUN 03.03.26
71 Pemenue cucrem ypaBHEHHI 05.02.26




KonrponsHas pabora o teme

bu6mmoreka [IOK

72 06.03.26
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
bu6mmoreka [IOK
K i 10.03.2
73 COpARHaTa TORKH Ha HPAMOH 0.03.26 https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
4 q 12.03.2
! MICHOBHIC HPOMEXyTIH 03.26 https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH 13.03.26
P BYMs TOUKaMHU
76 accTOsIHUE Mvexcz[y hi§ Uy 17.03.26
KOOPAMHATHOH MPSIMOi
77 Paccrosiaue Mf))KI[y I[BEIMSI TOYKAMHU 19.03.26
KOOPAMHATHOH MpsIMOi
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT % 03.06 bubnnorexa [HOK
Ha MJIOCKOCTH o https://m.edsoo.ru/7f41el16e
79 [IpsimoyronbHast cucreMa KOOpAWHAT 94.03.96 bubnuoreka [IOK
Ha TUTOCKOCTH A https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3aaHHBIX 26.03.26 bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
ITpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
31 27.03.26
dhopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpaduKoB, 3a1aHHBIX
82 07.04.26
bopmynamu
83 09.04.26

Urenue rpaduKoB peabHbBIX

bu6mmorexa [IOK




3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24

Urenue rpad)iKoB peaibHBIX

84 . 10.04.26
3aBUCUMOCTEH
bu6mmoreka [IOK
85 I1 .04.
OHATHE (pyHKIIH 14.04.26 https://m.edsoo.ru/7f41ef06
86 I'paduk Gyakmm 16.04.26
N . bubnuorexa [JOK
87 .04.
CroiicTra QymKumii 17.04.26 https://m.edsoo.ru/7f41f078
bubmuorexa [JOK
88 i i .04.
CroiicTra QymKumii 21.04.26 https://m.edsoo.ru/7f41f1fe
bubmuorexa [JOK
8 Jluneit .04.
? uHeiinas dyniins 23.04.26 https://m.edsoo.ru/7f427282
bubmuorexa [JOK
90 Jlunei .04.
uHeiias Qyniuns 24.04.26 https://m.edsoo.ru/7f427412
ITocTpoenue rpaduka TUHEHHOM bubnnoreka [JOK
91 28.04.26
GbyHKIIII https://m.edsoo.ru/7f426d1e
IToctpoenue rpaduka TUHEHHOM
92 30.04.26
byHKIIUN
93 I'paduk pynkumn y =[x| 05.05.26
94 I'paduk pynkmmm y =[x| 07.05.26
95 KontponsHas paboTa mo Teme 08.05.26 bu6morexa [HOK

"Koopaunats! u rpapuku. @ynkuun"

https://m.edsoo.ru/7f41f50a




/ Beepoccuiickasi mpoBepoYHast
paborta

HroroBas koHTpoJIbHAS paboTa / bubmmoreka [JOK
96 . 1 12.05.26
Bcepoccuiickas npoepodHast pabota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB Kypca 7 Kiacca, 00001IeHme 1 14.05.26
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H B 1IOK
NOJINOTEeKA
1 .05.
98 MeTO,[[?B Kypca 7 knacca, o0o0mieHue 15.05.26 hitps://m.edsoo.ru/Ti429§32
3HAHUU
[ToBTOpEHUE OCHOBHBIX MMOHITUN U Eu 1IOK
UOIMOTEKA
1 .05.
99 MGTOI[?B Kypca 7 kimacca, 0000meHue 19.05.26 hitps://m.cdsoo.rw/7£42a0c0
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHITUN U
100 METO/0B Kypca 7 Kiacca, 00001ieH1e 1 21.05.26
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H But6 1IOK
nOIMoTeKa
101 7 000 1 22.05.26
MeTOH?B Kypea 7riacea, obobIierue https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U Eu6 1IOK
nOJIMOTEeKA
102 1 26.05.2
MeTOI[?B Kypca 7 kiacca, o0o0mIieHme 6.05.26 hitps://m.cdsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo yacos JJIeKTPOHHBIE
Hara uudgponbie
Nen/m | Tema ypoka
P Beero Konrposbnbie | IIpakTuyeckue | ysyyennsi | oGpa3zoBaTesbHbIE
padoThI padoThI pecypcsl
bubmuoreka [JOK
1 K i 1 2.09.2
Ba/IPATHBIM KOPEHD 3 HHC/a 02.09.25 https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 I1 0 1 .09.2
OHATHE 00 UPPALUOHAIIBHOM YUCIIE 03.09.25 https=//m.edsoo.ru/7f42eaaa

JlecsiTuuHbIe TPUOTUKESHUS
3 1 05.09.25

HUPPALMOHATIBHBIX YMCET

JlecsiTHuHBIC TPUOTNIKCHUS
4 1 09.09.25

HWpPALMOHAIIbHBIX YUCEN
5 JleficTBUTENIbHBIC YHCIIA 1 10.09.25
6 CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1 12.09.25
7 CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1 16.09.25

Apudmernueckuit KBaapaTHbIHN
8 1 17.09.25

KOpPEHb
9 VYpaBHeHue BUa X* = a 1 19.09.25

CaoiicTBa apuPpMETHISCKUX b K
10 pud 1 93.09.25 nomroreka 1O

KBaJIpaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862




CoiicTBa apupMeTHUECKUX

bu6mmoreka [IOK

11 24.09.25
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBaHue YHCIOBBIX
12 BBIPAXKECHUH, COAEPKAILINX 26.09.25 bubmorexa LOK
P - COACpARAIL N htps://m.eds0o.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeoOpazoBaHUe YHCTOBBIX
13 BBIpaKCHUHU, COAEPKAIUX 30.09.25 bubmorexa LOK
p » CoMepaalll T https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIC KOPHU
IIpeobpa3oBaHue YHCIOBBIX
14 BBIPAKECHUH, COAEPKAILINX 01.10.25 bubmmorera [TOK
p » COMEpalll o https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
15 BBEIpaKCHHUH, COAEPKAIIUX 03.10.25 bubnnorexa LIOK
p » CoACpAKall T https://m.edsoo.ru/7f42¢262
KBaJIpaTHbIC KOPHU
bu6mmoreka [JOK
16 CrermneHs c 11e oKazarele 07.10.25
TETCHb € HETRIM HTORASATEACM hitps:/m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch Yncia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 37I€MEHTApHBIX YaCTHUI] J10 08.10.25 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), o https://m.edsoo.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKpYKaroIleM MUpe
CBoiicTBa CTENEHH C I[EIBIM
18 11 10.10.25 bubnuorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f435648




CBoiicTBa CTENEHH C IIETBIM

bu6mmoreka [IOK

1 14.10.25
? okKasarejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM 15.10.25 bubmuoreka [JOK
IOKa3aTejieM o https://m.edso0o.ru/7f435648
71 CBOICTBA CTEIICHU C LEIbIM 17.10.25 bubmuorexa [JOK
MoKa3aresieM o https://m.edsoo.ru/7f43599a
” CBoiicTBa CTETICHH C IIEJIBIM 51.10.25 bubnuorexa [JOK
IoKa3arelieM o https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH 22.10.25
24 KBagparusiii TpéxusneH 24.10.25
75 Paznoxxenune kBaipaTHOro TpEX4sieHa 05.11.25 bubnuorexa [JOK
Ha MHOKHUTEIIH o https://m.edsoo.ru/7f42fd38
26 PasnoxeHne kBagpaTHOro TpéxusaeHa 07.11.25 bubnnoreka [JOK
Ha MHOXKHUTCIIH o https://m.edsoo.ru/7f42fd38
Kontponbnas paboTa mo Temam
27 "KBan aTHBIC II:O Hu. CTeneHun 11.11.25 bubmmorexa [TOK
P . PHH. \ ’ o https://m.edsoo.ru/7f42ec80
KBanpaTHblii TpexusieH
bu6mmoreka [JOK
28 Anreb 0 11.25
firebparriecKas Apobk 1211251 ps://m.edsoo.ru/7£430382
JlomycTuMble 3HAYCHUS
29 [IEPEMEHHBIX, BXOASILUX B 14.11.25

anredpanvecKue BbIpaKeHUs




JlonycTuMeble 3HaUeHUS

30 [IEPEMEHHBIX, BXOSIIUX B 18.11.25
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO 19.11.25 bubmuorexa [JOK
anreOpandeckoi 1poou o https://m.edsoo.ru/7f4308e6
bubmuorexa [JOK
32 C ocil 1.
OKPAILCHHE AIPOLeH 21.11.25 https://m.edsoo.ru/7f430a8a
bubmuoreka [JOK
33 Ocii 1.
Cokparnerne 1podeit 25.11.25 https://m.edsoo.ru/7f430f44
bubmuorexa [JOK
34 Ocii 1.
Cokparnerne 1podeit 26.11.25 https://m.edsoo.ru/7f430f44
35 Crno>xenue, BBIMUTaHUE, YMHOKEHHE 28.11.95 bu6mmoreka [IOK
U JIeTICHUE alnreOpandecKux apooei o https://m.edsoo.ru/7f43128¢c
36 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 02.12.5 bu6mmoreka [JOK
U JeTieHue anreOpandeckux apooei o https://m.edsoo.ru/7f4315c0
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
37 . 03.12.25
U JISJICHHE alreOpandeckux apooeit https://m.edsoo.ru/7f4318c2
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
38 . 05.12.25
U JeTieHue anreOpandeckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BbIpaxeHHH, bubnnorexka [JOK
39 09.12.25
COJIEp KaIINX anredpandeckue Ipoou https://m.edsoo.ru/7f43259¢
[IpeoOpazoBaHue BBIpAKEHUH,
40 peoop p 10.12.25 bu6mmoreka [JOK

coJiepKalmx aaredpandeckue apoou

https://m.edsoo.ru/7f432736




[IpeoOpazoBaHue BEIpaKEHUH,

bu6mmoreka [IOK

41 12.12.25
coJiepKalux aareopandeckue apoou https://m.edsoo.ru/7f432736
42 KonTponbhas pabota no teme 16.12.25 bubmmoreka [JOK
"AnrebOpanyeckast 1poOp" T https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K 17.12.25
BA/IPATHOE ypaBretue https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
44 HemnosHoe kBagpaTHOE ypaBHEHUE 19.12.25 https-//m.edsoo.ru/7f42ce la
bubmuorexa [JOK
45 HemnosHoe kBagpaTHOE ypaBHEHUE 23.12.25 https-//m.edsoo.ru/7f42ce la
46 ®opMyia KOpHEWU KBAaPATHOTO 941205 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 @opMyita KOpHEH KBaJPATHOIO 26.12.25 bubnuoreka [IOK
ypaBHEHUs o https://m.edsoo.ru/7f42£3f6
@opMyita KOpHEH KBaJPATHOIO bubnnoreka [JOK
48 13.01.26
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 Teopema Brera 14.01.26 https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
T B .01.26
>0 copena Bueta 16 https://m.edsoo.ru/7£430076
51 Pemrenne ypaBHEeHUH, CBOASIIUXCS K 20.01.26 bubnnoreka [JOK

KBaaApaTHbBIM

https://m.edsoo.ru/7f43c542




Pemenue ypaBHeHuil, CBOOAIIUXCA K

bu6mmoreka [IOK

52 21.01.26
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimume qpoObHO-paliOHANIbHBIE bubmmoreka [JOK
53 23.01.26
ypaBHEHUA https://m.edsoo.ru/7f4328c6
[Ipocreiimme 1poOHO-paIOHATILHBIE bubnunoreka [HOK
54 27.01.26
ypaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Penienune TeKCTOBBIX 3a/1a4 C 28.01.26 bu6mmoreka [IOK
MTOMOIIBIO KBaJIPATHBIX YpaBHEHUH T https://m.edsoo.ru/7f42f75¢
Penienne TeKCTOBBIX 3a7a4y € bubmuoreka [JOK
56 . 30.01.26
IIOMOIIBIO KBAAPATHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme 03.00.26 bubnuoreka [IOK
"KBanpaTtHble ypaBHEeHUs" A https://m.edsoo.ru/7f43012
JIuneliHoe ypaBHEHHE C IByMs
MepEMEHHBIMH, €ro rpaduk,
58 P pagui, 04.02.26
MIpUMEPHI PELICHUS] YPAaBHEHH B
LEJTBIX YUCIIax
JInHeliHOe ypaBHEHME C 1BYyMs
MepeEMEHHBIMH, €T0 TpaduK,
9 p pagmx, 06.02.26
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJTBIX YHCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
MepeMEHHBIMU, €ro Tpauk,
60 P pacy 10.02.26

IIPUMEPBI PELICHUS YPABHEHH B
LEJIBIX YUCIIaxX




61

Pemenue cucrem 1ByX JTUHEHHBIX
YpPaBHEHUU € JBYMS IEPEMEHHBIMU

11.02.26

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUM C JBYMS IEPEMEHHBIMU

13.02.26

63

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

17.02.26

64

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

18.02.26

65

[Tpumeps! perieHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

20.02.26

66

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI TIEPEMEHHBIMHU

24.02.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'pacdnueckas uaTEpHIpeTaLiys
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

25.02.26

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

27.02.26

69

Pemrenuie TeEKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUU

03.03.26




Pemienue TEKCTOBBIX 3a/1a4 C

70 . 04.03.26
IIOMOILIBIO CUCTEM YPaBHEHUI
UucnoBble HEPABEHCTBA U UX
71 . 06.02.26
CBOICTBa
UucnoBble HEPABEHCTBA U UX
72 . 10.03.26
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN 11.03.26
JIuHelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
74 . 13.03.26
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c692
JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
75 . 17.03.26
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c840
JInHeliHbIE HEPABEHCTBA C OTHOU
76 Hep A #03.26
MEPEMEHHOMN U X pEeIICHUE
Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
77 . . *.03.26
OZTHOM NEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C 24.03.26 bubnuotexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE o https://m.edsoo.ru/7f42cd2c
Cucrembl TMHEHHBIX HEPABEHCTB C
79 . . 25.03.26
OJIHOM TIEPEMEHHOM M MX PEIICHUE
N300paxeHnue perieHns JMHEHHOTro Eub OK
nonroTexa
80 HEPaBEHCTBA U UX CUCTEM Ha 27.03.26 i

YHUCJIOBOU IIPSAMOM

https://m.edsoo.ru/7f42c9e4




N300paxeHune penieHus TMHSHHOTO

bu6mmoreka [IOK
81 .04.
HepaBeHETBa " H)i crcTem Ha 07.04.26 https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
KonTponbHas paboTa no Temam
82 "HepaBenctBa. CructeMbl 08.04.26
ypaBHEHHH"
bubmuoreka [JOK
83 I1 .04.
OHATHE (YHKIH 10.04.26 https://m.edsoo.ru/7f433c12
OO0acTh onpeneseHus] © MHOKECTBO bubnnoreka [JOK
84 ) 14.04.26
3HaYEHUN PYHKIHH https://m.edsoo.ru/7f433d84
85 CrniocoObI 3a1anust pyHKIMIA 15.04.26
86 I'paduk yakmmm 17.04.26
CBoiicTBa s
87 BOHCTBA pyHicuAH, X 21.04.26
oToOpaxkeHue Ha rpaduke
Urenue u nmoctpoeHue rpadukoB
88 . 22.04.26
byHKIMIA
IIpumepsl rpadpukoB KIIUH,
89 PUMEPE FPAHKOR (yHKIL 24.04.26
OTPaXKAIOIIUX PeaIbHbIE TIPOLIECCHI
OyHKIMH, OMMUCHIBAIONTUE MPSMYIO H
90 06YI;T111 poIo I/IOHaJ'II)HpI)Ie o 28.04.26 bubnrorexa LIOK
PATHYIO poTopH o https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 l'unep6ona 29.04.26




bubmuoreka [JOK

92 Fnnepbona 05.05.26 | i bss/im.edsoo.ru/7i4343e2
bubmuorexa [JOK
— x2
93 Tpacpuic pymim y =x 06.05:26 1 1 ips://m.edsoo.ru/ 7434572
Oynkuun y =x, y =x3, y=VYx,y=
94 |x|}',1; :qmti]ecxoey emeHi]/Ie ’ 08.05.26 bubmmorexa [JOK
> Tpagu P 5 o https://m.cdsoo.ru/7f434d38
YPaBHCHHI U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
95 METOJ0B KypcOB 7 U 8 KJIacCOB, 08.05.26 bu6mmoreka [IOK
o06o6menue 3uanuii / Beepoccutickas R https://m.edsoo.ru/7f4371aa
poBepouHas paboTa
Hrorosas koHTpOJIEHAS padoTa / bubnnoreka [JOK
96 . 12.05.26
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypcOB 7 U 8 KJIacCOB, 13.05.26
000011eHHe 3HaHNI
IToBTOpEHNE OCHOBHBIX ITOHITHI U
98 METO (I;)B KypcoB 7 U 8 KJIacCOB 15.05.26 bubmorexa LOK
/OB KYP . ’ o https://m.edsoo.ru/7f43736¢
000011IeHHEe 3HAHUHI
IToBTOpEHHE OCHOBHBIX ITOHITHI U
99 MET pB K B 7 1 8 K1accoB 19.05.26 bubmorexa HOK
CTONOB KypCo . ’ o https://m.edsoo.ru/7f437510
0000111eHHEe 3HAHNI
100 IToBTOpEHNE OCHOBHBIX MOHATUN U 20.05.26 Bubmorexa [OK

METOJI0B KypCOB 7 M 8 KJIaCCOB,

https://m.edsoo.ru/7f4376b4




0000111eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK

JEUCTBUTEIIBHBIE YHCIIA KaK
OecKOHEUYHbIE IECATHYHbIE 1poOu

1 .05.
101 METO/IOB KypCOB 7 1/1 8 x1maccos, 22.05.26 hitps://m.edsoo.ru/7f436b88
000011IeHHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MOHSATUN U BuG 1IOK
nOJINOTEKA
1 .05.
102 METOJI0B KypcoB 7 fI 8 kJaccos, 26.05.26 hitps://m.cdsoo.w/7f437858
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME
9 KJIACC
Kosaun4yecTBo 4yacos JJIeKTPOHHBIE
Ne Tema vpoka Hara undgpoBbie
n/n P Beero Kontposnbneie | IIpakTHdeckue | y3yyennsi  oGpasoBaTebHbIE
padoThI padoTbI pecypcsl
PanmonannHbIC Uncia,
1 HppaIMOHATIbHBIE YUCIIa, KOHEYHBIC U 1 03.09.25
OECKOHEYHBIE ACCATUIHBIC APOOH
MHOXeCTBO ASUCTBUTEILHBIX YHCETT,
2 1 04.09.25




Bzanmuo OJHO3HAYHOC
COOTBETCTBHUE MEXKAY MHOXECTBOM

3 JEUCTBUTEIIbHBIX YUCET U 05.09.25
MHOXECTBOM TOUYEK KOOPAMHATHOM
[Tpsimoit
CpaBHeHME JEeHCTBUTEIBHBIX YUCET,
4 apudmeTnuecKkue AeUCTBUS C 10.09.25
JEHUCTBUTEIbHBIMU YHCIAMU
5 [TpubnmxkEHHOE 3HAYCHUE BEIIMYUHBI, 11.09.25
TOYHOCTH TPUOJIMIKESHUS
6 OKpyTIJIeHHE YKCel 12.09.25
7 OKpyTJIeHHE YKCEN 17.09.25
8 [Ipukunka I/\IJ OLICHKA Pe3yJIbTaTOB 18.09.25
BBIYHUCTICHUI
9 [Ipukunka I/\IJ OILICHKA Pe3yJIbTaTOB 19.09.25
BBIYHUCTICHUI
10 JluneitHoe ypaBHeHue. Pemenue 24.09.25 bubmorex HOK
YPaBHEHUH, CBOJISIINXCS K JIMHEMHBIM o https://m.edsoo.ru/7f43bf66
JIuneitHoe ypaBHeHue. Penienne
11 YpaBHEHUH, CBOJAILUXCA K 25.09.25
JIMHENHBIM
12 26.09.25

KBanpatHoe ypaBHeHue. Penenue

bu6mmoreka [JOK




YpaBHEHUMH, CBOSIINXCS K

KBagparaeim

https://m.edsoo.ru/7f43c542

KBagparnoe ypaBHenue. Pemienue

bu6mmoreka [IOK

13 i 01.10.25
YPABHCHHH, CBOMAIIHUXCA K https://m.edsoo.ru/7f43¢542
KBaJpaTHBIM
bubmuorexa [JOK
14 2.10.2
buKBanpaTHEIC ypaBHCeHWs 021025 1 4 ips://m.edsoo.ru/7f43¢3d0
bubmuorexa [JOK
15 03.10.25
buksanparible ypaBHeHU https://m.edsoo.ru/7f43c3d0
[Ipumepsr peLIeHns
16 YpPaBHEHUU TpeTben u 08.10.25
4ETBEPTOU CTEIICHEH
Pa3JI0)KEHUEM Ha MHOXKHUTEIN
[Ipumepsl pemienus ypaBHEHUN
17 . .. . o 09.10.25
TpeThel 1 YeTBEPTOM CTETICHEH
pa3ioKEeHUEM Ha MHOKHUTEIN
18 Pemenue npoOHo- 10.10.25 bu6mmoreka [IOK
palMoHAIbHBIX YPaBHEHUI T https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHo- 15.10.25 bubnuoreka [IOK
paI_II/IOHa,HLHLIX ypaBHeHI/Iﬁ o httDS://m.edSOO.rU/7f43C9b6
20 Pemenne TekCcTOBBIX 33124 16.10.25

anredpandecKuM METOI0M




Pemenne TeKCTOBBIX 3aJ1a4

21 17.10.25
anreOpanyecKuM METOJIOM
29 Pemenne TeKCTOBBIX 3a1a4 21025
anredpanvyeckuM METO0M
23 KoHnTponbHas pa60€a 10 TeMe ) 73.10.25
"YpaBHeHHUs ¢ OJJTHOM EPEMEHHON"
24 YpaBHEHHE C ABYMS IEPEMEHHBIMH U 24.10.25 bubnuoreka [IOK
ero rpadux T https://m.edsoo.ru/7f43d0b4
75 YpaBHEHHE C ABYMS IEPEMEHHBIMU U 05.11.95 bubnnorexa [HOK
ero rpaduk o https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JUHEHHBIX
26 YpaBHEHUH C IByMsI IEPEMEHHBIMU U 06.11.25
€€ perieHue
Cucrema IByX JIMHEHHBIX
27 YPaBHEHUH C IBYMs IEPEMEHHBIMU U 07.11.25
e€ pelieHue
Cucrema 1ByX JTUHEHHBIX
28 YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U 12.11.25
€€ pelreHmne
CucreMa ByX JTMHEHWHBIX
29 YPaBHEHUH C IBYMs IEPEMEHHBIMU U 13.11.25
€€ pelIeHue
30 Pemienue cucrem 1ByX ypaBHEHUH, 14.11.25

bu6mmoreka [IOK




OJIHO M3 KOTOPBIX JIMHEMHOE, a
IpYyroe — BTOPOH CTEIIEHU

https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem 1ByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIUHEHHOE, a
Jpyroe — BTOPO CTENECHU

19.11.25

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pewenne cucrem AByX ypaBHEHU,

OJTHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOWCTENEHU

20.11.25

33

Pemienue cucrem 1ByX ypaBHEHUH,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIpYroe — BTOPO CTEIIEHU

21.11.25

34

I'paduueckas nHTEpIpETAIHS

CHUCTCMbI ypaBHeHI/Iﬁ C ABYM:L
NEPEMCHHBIMU

26.11.25

35

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocooom

27.11.25

36

Pemrenuie TeKCTOBBIX 3a7a4
anreOpandeckuM crocooom

28.11.25

37

KonTtponbHas paboTa o teme
"CucreMbl ypaBHEHUI"

03.12.25

38

HucnoBble HEPABEHCTBA U UX
CBOICTBa

04.12.25




YucaoBwie HCpaBCHCTBA U UX

bubmuorexa [JOK

39 05.12.25
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneiiHble HepaBEHCTBA C OJIHOM 10.12.95 bubnnoreka [HOK
NEPEMEHHOM U UX pelIcHHe o https://m.edsoo.ru/7f43af08
41 JIuneiiHble HepaBEHCTBA C OJIHOM 111295 bubnnoreka [HOK
NEPEMEHHOM U UX peIICHHE o https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HepaBEHCTBA C OTHOM 12.12.25 bubnuorexa LIOK
MEPEMEHHOM U UX peIICHHE o https://m.edsoo.ru/7f43af08
43 CI/ICT?MI)I HHHGHHBiX HEPABEHCTB C 17.12.25
OJIHOM NEPEMEHHOM U X pelleHHe
44 CI/ICT?MH J'II/IHeI/IHB‘I'X HEPaBEHCTB C 18.12.95
OJTHOM MEePEeMEHHON U UX pelLIeHUe
45 CI/ICT?MI)I JII/IHGI/IHI)\I’X HEPABEHCTB C 19.12.25
OJIHOM NMEepEeMEHHOM U X pelleHHe
46 KBagparHsle HepaBeHCTBA U UX 241225 bubnnoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBa U UX 251225 bubnuoteka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBa U UX 26.12.25 bubnuoteka [JOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBa U UX 14.01.26

peleHue




KBa[[paTHBIG HCPABCHCTBA U UX

50 15.01.26
pelieHue
o I'paduueckas uHTEpIIpETAIIS oo Bu6miorexa LIOK
HEPABCHCTE 1 CHCTEM HEPABCHCTE © e https://m.edsoo.ru/7£43b098
IBYMS IEPEMEHHBIMU
I'paduueckas uHTEpIIpETAIIS
52 HEPaBEHCTB M CCTEM HEPABEHCTB C 21.01.26
IBYMsI IEPEMEHHBIMU
53 KontponbHas paboTa o reme 2.01.26
"Hepasencrna"
54 KBangparuunas pyHkmms, eé 93,0126 bubnuoreka [IOK
rpaduk U cBoiicTBa o https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas pynkuus, eé 28.01.26 bubnnoreka [JOK
rpaduK u CBOMCTBA o https://m.edso0.ru/7f439842
56 KBangpatuunas ¢pyHkuus, eé 20.01.26 bubnuoreka [IOK
rpaduk u cBOHCTBA o https://m.edsoo.ru/7f4399b4
57 [Tapaboiia, KOOPAMHATHI BEPITHHBI 30,0126 bubnunoreka [JOK
napa0oJIbl, 0Ch CUMMETPHH 11apaboIIb https://m.edsoo.ru/7f439eb4
58 [TapaGomna, KOOpAMHATHI BEPLIMHEI 04.02.26 bubnmoreka [IOK
napaboibl, 0Cb CHMMETPHH 1apaloJIbl o https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIUHATHI BEPIINHEI 05.02.26 bubnuorexa [IOK

napaboIibl, 0Cb CAMMETPHH TapaloJIbl

https://m.edsoo.ru/7f43alac




[Tapaboia, KOOPAMHATHI BEPITHHBI

bubmuorexa [JOK

60 06.02.26
1mapadoJIbl, 0Cb CAMMETPHH MapadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOPANHATHI BEPIIMHBI 11.02.26 bubnuorexa LIOK
11apa0oJIbl, 0Ch CHMMETPUH IapaboIIbl o https://m.edsoo.ru/7f43a526
62 [TapaGomna, KOOpAMHATHI BEPIIHHEI 12.02.26
napaboJIbl, 0Ch CHMMETPHH I1apadoIIbI
63 I'paduxu pynxmmii: y = kx, y =kx + 13.02.26
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynkuumit: y = kx, y=kx + 18.02.26
b, y=k/x, y=x3, y=vx, y=[X|
65 I'pacduku pynkuumit: y = kx, y=kx + 19.02.26
b, y=k/x, y=x3, y=vx, y=[X|
66 I'pacduku pynkuumit: y = kx, y=kx + 20.02.26
b, y=k/x, y=x3, y=vXx, y=X|
67 I'paduku pynkumit: y = kx, y=kx + 25.02.26
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumit: y = kx, y=kx + 26.02.26
b, y=k/x, y=x3, y=vX, y=[X|
69 KontponsHas pabota o teme 27,0026 bubnnorexa [IOK
"Oynkuyun" https://m.edsoo.ru/7f43ab84
70 [TonsiTHE YnCIOBOM 04.00.26 bu6mmorexa [IOK

IOCJIEAOBATCIIPHOCTHU

https://m.edsoo.ru/7f43e6¢c6




3agaHue mociIe0BaTeILHOCTA

bubmuoreka [JOK

71 N . 05.03.26
PEeKyppeHTHO# (hopMyIoi u https://m.edsoo.ru/7f43ebda
(dhopMyI0ii n-To YICHA

7 Apugpmernyeckasi ¥ reOMeTpUUYECKast 06.03.6 bubnuoreka [IOK
MPOTrPECCUU o https://m.edsoo.ru/7f43ed7e

73 Apugpmernyeckasi U reoMeTprUIeCKas 11.03.26 bubnuoreka [IOK
MIPOTPECcCHU o https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-T0 YJIeHa

74 aprupMETHYECKON U 12.03.26 bubnuorexa [JOK
reOMETPHYUCCKOM MTPOTPECCUH, o https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N WICHOB
@opMyIIbI N-TO YJIeHa
apudmeTnuecKoi u

75 reOMETPHYECKOM POrPECCH, 13.03.26 bubnuorexa TIOK
CYMMBI [IEpBBIX N https://m.edsoo.ru/7f43ef2¢c
Unenos
®opmyIibl N-ro 4jieHa

76 apupMeTHyecKon u *03.06 bubnnorexka [JOK
F€OMETPUYECKOU ITPOrPECCUN, o https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX NYJICHOB
®opmyIibl N-ro 4jieHa

77 apupMeTHIeCcKon u 19.03.26 bubnnorexka [JOK

F€OMETPUYECKON ITPOrPECCUi,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f72e¢




78

®opMyJbl N-ro wieHa
apudmeTnyecKoi u
reOMETPUYECKON POrPeCcCuid,
CYMMBI MEPBBIX N YICHOB

*.03.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4ieHoB
apu(pMEeTUIECKON ¥ TEOMETPUIECKOM
MPOrpeccuil TOUKaMu Ha

KOOpI[HHﬁTHOﬁ IINTIOCKOCTHU

25.03.26

80

N300pakeHne 4IeHOB
apu(pMEeTHUIECKON ¥ TEOMETPUICCKOM
IIPOrpECCUil TOUKaMu Ha
KOOPJAMHATHOU TUNIOCKOCTH

26.03.26

81

JInHENHBII 1 DKCIOHEHITNAJILHBIN
poct

27.03.26

82

CrnoxxHEIe IIPOLCHTBI

08.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f43feOe

83

CHoxXHEIe IIPOLCHTBI

09.04.26

bu6nmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padbora no teme
"YucoBwIe
OCIEN0BATEILHOCTH"

10.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, 0600IIeHNE U
CHCTeMaTH3alus 3HaHUH. 3aMich,
CpaBHEHME, ACHCTBHUS C
NEHCTBUTEITLHBIMU YHCIIAMU,
YHUCJIOBAs MpsiMast

15.04.26




86

[ToBTOpEeHME, 0000IIEHNE U
cucreMarusanus 3Hauui. IIponeHTsl,
OTHOIICHHUS, TPOIIOPITUU

16.04.26

87

[ToBTOpEeHME, 0000IIICHHE 1
cucTeMaTHu3alus 3HaHuH.

Oxpyrienue, npubInKEHNE, OlIeHKa

17.04.26

88

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTHu3aInus 3HaHuH. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
CII0CO00M

22.04.26

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apu(PMETHUCCKUM
CIIocoooM

23.04.26

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IICHUE U
cucTeMaTHu3anus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(PMEeTUUECKUM
CII0COO0M

24.04.26

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 000061IeHHE 1
CUCTEeMaTH3alusl 3HAaHHH.

[Ipeobpa3zoBanue anredpanyecKux

BBIpa)KeHHIZ, AOIYCTUMBIC 3HAYCHUA

29.04.26

bu6nmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0000IICHNE U
cHCTEMaTH3aInsI 3HAaHUH.

30.04.26

bu6mmorekxa [IOK
https://m.edsoo.ru/7f444364




[IpeobpazoBanue anreOpandecKmx

BBIPAKECHU M, JOITYCTUMBIE 3HAYCHHUS

[ToBTOpEeHME, 0000IIICHHE 1
CHCTEMATH3aLM 3HAHWIA.

bubmuorexa [JOK

93 06.05.26
HpeoGpagOBaHHe aJII‘GGPaI/I'-IeCKI/IX https://m.edsoo.ru/7f4446f2
BBIPXXEHUI, JOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHME, 0000IIICHHE 1
CUCTEMAaTU3aLMs 3HAHHUMN.

94 t 07.05.26 bu6mmoreka [IOK
[IpeobpazoBanme anreOpandecKix o https://m.edsoo.ru/7f444a94
BBIPQXXEHUI, JOMYCTUMBIE 3HAYCHUS
IToBTOpEeHME, 0000IIEHNE 1

95 cucTeMaTu3anus 3HaHuil. OyHKIUu: 08.05.25 bu6mmoreka [IOK
MOCTPOEHHE, CBOMCTBA M3YYEHHBIX o https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpenue, 06o0IIEHNE U

96 cucreMaTusanys 3HaHui. OyHKIUU: 13.05.26 bubnuoreka [IOK
IIOCTPOEHHE, CBOMCTBA U3YYEHHBIX o https://m.edsoo.ru/7f444f44
byHKINN
[ToBTOpenue, 0600IIeHNE U

97 cucreMarusanus sHanui. yHkuuu: 14.05.26 bubnuoreka [IOK
IOCTPOEHHUE, CBOMCTBA U3yIEHHBIX o https://m.edsoo.ru/7f44516a
byHKINN

98 [ToBTOpeHue, 06001IeHNE 1 15.05.26

bu6mmoreka [JOK




cucremaTtusauus 3HaHui. OyHKIUuU:
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX

byHKINN

https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHME, 0000IIICHHE 1
CHCTeMaTHu3alus 3HaHU.
I'paduueckoe penieHne ypaBHEHUM 1
HX CUCTEM

20.05.26

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHME, 0000IICHHE 1
cucTeMaTu3alus 3HaHHM.
I'paduueckoe perieHue ypaBHEHHH U
WX CHCTEM

21.05.26

101

UrorosasarrecTarusi(
KOHTpOJIbHAs paboTa)

22.05.26

102

O06001IeHrE U cCUCTEMATU3ALUSA
3HAaHUU

26.05.26

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




ITOYPOYHOE IINTAHUPOBAHME I'eomerpus

7 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nen/m - Tema ypoka Beero Konrpoabubie | IIpakTuveckue | ysyuenusi | oOpasoBaTelbHBIE
paﬁoTbI paﬁoTbI pecypchl
1 I[IpocTeiinme reoMeTpHIECKIe 1 00.0925 | budmioreka [IOK
00BEKTHI o https://m.edso0.ru/8866b724
bubnunoreka LIOK
2 1 04.09.25
MuoroyronbHuK, TomManas https://m.eds00.ru/8866cbba
bu6nunorexa LIOK
09.09.25
3 CMeKHbIE U BEPTUKAIBHBIE YIIIbI I 009 https://m.eds00.ru/8866¢5c0
4 CMeXHbIe 1 BEPTHKAIBHBIC YTIIBI 1 11.09.25 bubnuoreka [{OK
Omnpenesenue. o https://m.eds00.ru/8866¢7be
5 CMmexxHbIe U BEpTUKAIIBHBIE YTIIBI. 1 16.09.25
Pemenue 3amau.
CMmexxHbIe U BEpTUKAIIBHBIE YTIIBI.
6 Pemenne 3ama4d mo roOTOBBIM 1 18.09.25
yepTexKaM.
7 CMeKHBIE U BEPTUKAJIBHBIE YIIIBI. 1 23.09.25
IIpakTuka.




CMeXHbIE ¥ BEPTUKAIBHBIC YTIIBL.
O6006maronii ypox.

26.09.25

N3mepeHnne JIHUHEHHBIX W YIJIOBBIX
BEJIMYMH, BBIYMCIICHHE OTPE3KOB U
yTJIOB

30.09.25

10

N3MepeHne TMHEUHBIX U YTIIOBBIX
BEJIMYMH, BEIYUCIICHUE OTPE3KOB U
yrioB. Pemenue 3agad.

02.10.25

bubnunoreka LIOK
https://m.edsoo.ru/8866c3ea

11

N3MepeHne TMHEHHBIX U YTIIOBBIX
BEJIMYMH, BEIYUCIICHUE OTPE3KOB U
yriioB. Pemenue 3aad no roroBeIM
yepTekKaMm.

07.10.25

12

H3mepeHue IMHENHHbIX U YTIIOBBIX
BEJIMYMH, BEIYUCIICHHE OTPE3KOB U
yrioB. IIpakTuka.

09.10.25

13

[epumeTp u mnomans Guryp,
COCTaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB

14.10.25

14

[Iepumerp u nnomans puryp,
COCTaBJICHHBIX U3 NPSIMOYTOJILHUKOB

16.10.25

15

[TonsTue o PpaBHBIX
TPECYroJIbHUKAX U IICPBUYHBIC
MMpEaACTaBJIICHHUA O PABHBIX

durypax

21.10.25

bu6mmoreka IIOK
https://m.edsoo.ru/8866ce80

16

IlepBbIil IPU3HAK PaBEHCTBA
TPEYrOJIbHUKOB.

23.10.25

bu6nunorexa LIOK
https://m.edsoo.ru/8866d1fa

17

Pemenne 3anau IlepBbrit
npusHak PaBeHcTBa
TPEYTroJIbHUKOB.

06.11.25

but6mmorexa [IOK
https://m.edsoo.ru/8866d34e

18

Bropoii npu3Hak paBeHCTBa
TPEYTOJIbHUKOB

11.11.25

bubnunorexa LIOK
https://m.edsoo.ru/8866e01e




19

Pemenue 3a1a4 Ha npuMeHeHHE
Broporo npusHnaka paBeHcTBa
TPEYTOJIbHUKOB,.

13.11.25

20

Tperuil npU3HaK paBeHCTBA
TPEYrOJIbHUKOB

18.11.25

21

TpeTuii mpu3HaK paBeHCTBA
TPEYrOJIbHUKOB, PEIICHUE 3a/]1a4 Ha
MIPUMEHEHHUE MTPU3HAKOB

20.11.25

bub6nmoreka [IOK
https://m.edsoo.ru/8866e88e

22

[Tpu3naku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB

25.11.25

23

[Ipu3naku paBeHCTBA
IPSIMOYTOJIBHBIX ~ TPEYTOJIbHUKOB,
peleHue 3anay.

27.11.25

24

CBOHCTBO MeIUAHBI
MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3€

02.12.25

bubnunoreka LIOK
https://m.edsoo.ru/8866e9%ec

25

CBONCTBO MeqHUaHBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3E,
pelIeHe 3a1a4.

04.12.25

26

PaBHOOepeHHBIE U
PaBHOCTOPOHHUE TPEYTOJIbBHUKHU

09.12.25

bu6mmoreka IIOK
https://m.edsoo.ru/8866d6fa

27

[Ipu3Haku u cBOMCTBa
PaBHOOEPEHHOTO TPEYTOJIbHUKA

11.12.25

bu6nmorexa LIOK
https://m.eds00.ru/8866d880

28

[Ipu3Haku u cBOMCTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA

16.12.25

bu6nunorexa LIOK
https://m.edsoo.ru/8866d880

29

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO TPEYT OJIbHHUKA

18.12.25

bubnunorexa LIOK
https://m.edso0o0.ru/8866e26¢




30 HepasenctBa B reomeTpuu. 23.12.25
OCHOBHBIE IOHSTHS.
31 Hepasencrta B reomeTpuu, 51295 bubnmoreka [JOK
HPUMEHEHHE IS PEIICHHUS 3a/1a4. o https://m.edso0.ru/8866e3a2
32 .HepaBenctBa B reomerpuu, 3a1auu 30.12.25
110 TOTOBBIM YEPTEkKaM.
33 HepaBeHncrtBa B reomeTpuu, pelieHue 13.01.26
3a]au.
34 [IpssAMOYTOJIBHBIN TPEYTOJIBHUK C 15.01.26 Bbu6mmoteka [JOK
yriom B 30° o https://m.eds00.ru/8866eb22
35 [IpsAMOYTOIBHBIN TPEYTOIBHUK C 20.01.26
yriom B 30°, 45, penienue 3aaau.
36 KoHnTtposbHas pabora 1mo reme 22.01.26 bubmmoreka [JOK
"TpeyronbHUKH" o https://m.edsoo.ru/8866ecbc
37 [TapannenbHbie PsIMBIE, KX CBOMCTBA 270126 bubnunorexa [IOK
o https://m.edso0o.ru/8866ef64
38 [TaTeiii nocrynar EBkimaa 29.01.26
Hakpect nexamue,
COOTBETCTBEHHbBIE U
39 03.02.26 bubnuorexa [{OK
OAHOCTOPOHHME YTJIBI, https://m.eds00.ru/8866f086
o0pa3oBaHHbIE IIPU IEPECEUEHUH
NapajuIeIbHbIX MPSMBIX CEKYIIeH
Hakpect nexaiue, COOTBETCTBEHHbIE
Y OJTHOCTOPOHHHE YTJIBL,
40 p ym 05.02.26

00pa3oBaHHbIE NIPH NTEPECEUCHUN
MapaJIeIbHBIX MPAMBIX CEKYLIEH,
pelIeHHe 3a1a4.




41 AKCHOMBI TapaJIeIbHOCTH 10.02.26
IPSIMBIX.
42 AKCHOMBI TapaJIeIbHOCTH 12.02.26
NPSIMBIX, PEIICHHE 3a4au.
43 [Ipu3Haku napanieabHOCTH 17.02.26 bubmmoreka [JOK
IPSIMBIX. A https://m.eds00.ru/8866f3b0
[Ipu3Hak napaenbHOCTH
44 HPSIMBIX YEPE3 PaBEHCTBO 19.02.26
pacCTOSHUM OT TOYEK OJJTHOM
MPSIMOM 10 BTOPOM NpsIMOM
[Ipu3Hak napamuieIbHOCTH MPSMBIX
45 Yyepes paBEHCTBO PACCTOSIHUN OT 24.02.26
TOYEK OJTHOM MPsIMOM 10 BTOPOU
PsIMOM, peleHue 3a1ay.
bubnuoreka [{OK
46 26.02.26
Cymma yriios TpeyrobHuKa https://m.eds00.ru/8866f630
47 CymMmMa yTIii0B TpEyrojbHUKA, 03.03.26 bubmuoreka [IOK
peleHue 3a/1au. A https://m.eds00.ru/8866f8ba
bu6mmoreka IIOK
48 05.03.26
BreiHue yribl TpeyronbHIKa https://m.edsoo.ru/8866fas5e
49 Breminue yriabl TpeyroiabHUKa, 10.03.26
penieHue 3aad.
50 KonTponbHas pabota mo Teme 19.03.26 Bbubnuorexa LIOK
"ITapanienbHbIe MPSIMBIE, CyMMa o https://m.edsoo.ru/8866febe
YIJI0B TPEYroJbHUKa"
51 OKpy’KHOCTb, XOP/Ibl U AUAMETD, 17.03.26 bubmuoreka [JOK

HUX CBOICTBa

https://m.edsoo.ru/88670800




bubnunoreka LIOK

52 19.03.26
KacareakHas K OKPyKHOCTU https://m.edsoo.ru/88670e9a

53 OKpY>KHOCTb, BIIUCAHHAS B YTOJI 24.03.26

54 OKpy»XHOCTb, BITUCAHHAS B YTOI, 26.03.26
pelieHue 3aaaqy

55 ITonsarue o I'MT, npumenenue B 07.04.96 bubnmnoreka HOK
3aJ1auax https://m.edsoo.ru/8867013¢

56 [Tonsitue o 'MT, npumenenue B 09.04.26 bu6nunorexa LIOK
3ajia4yax, peluieHue 3aaad. o https://m.eds00.ru/88670508
buccekTpuca u cepequHHBII

57 MEePIEHIUKYIISP KaK TEOMETPUUECKHE 14.04.26
MeCTa TOUYEK

58 OKpYKHOCTb, OITMCAHHAS OKOJIO 16.04.26 bubmmorexa LIOK
TPEyroJbHUKA o https://m.eds00.ru/88670a62

59 OKpyXHOCTb, OITUCAHHASI OKOJIO 21.04.26
TPEYTOJIbHUKA, PEIICHUE 3a]1a4.

60 OKpyXHOCTb, BITUCAHHAS B 23.04.26 bubnmnorexa [JOK
TPEYrOJbHUK https://m.edsoo.ru/8867103e

61 OKpyXHOCTh, BIUCAHHAs B 28.04.26
TPEYTOJIbHUK, PEIICHUE 3a]1a4.

2 [Ipocreitmme 3aga4n Ha MOCTPOCHHUE, 30,0496 Bu6mmotexa IIOK
[IOCTPOCHHUE yIJIa paBHOMY JJaHHOMY, o https://m.edsoo.ru/88671188
OMCCEKTPHUCHI yIia
ITpocTeimme 3aga9m Ha

63 P 05.05.26 bubnuotexa [JOK

noctpoenue, Iloctpoenne
CEPEMHHOIO NEPIEHANKYISIPA

https://m.edsoo.ru/886712d2




KonTpoubHnas pabora "OKpyXHOCTb Bbu6muoteka [JOK
64 1 1 07.05.26
u Kpyr .I'eomerpuueckue https://m.eds00.ru/88671462
MIOCTPOCHHUSD
IToBTOpEeHME U 0000IIIEHNE 3HAHUT bubanoreka IJOK
65 OCHOBHBIX MOHSTUN U METOJIOB Kypca 1 12.05.26 https://m.eds00.ru/886715b6
7 Kjacca
Hrorosast KoHTpoOJIbHAS paboTa bubnmnoreka HOK
14.05.26
66 ! ! https://m.edsoo.ru/886716ec
[ToBTOpeHME U 0000IICHNE 3HAHUI
67 OCHOBHBIX MOHATHN U METOJIOB Kypca 7 1 19.05.26
Kiacca
[ToBTOpeHue 1 0600IICHIE 3HAHNUT bubmmoreka [JOK
08 OCHOBHBIX MOHATHH 1 METO/IOB Kypca 7 ! 2105261 pe//m.edsoo.ru/886719bc
Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63 4 0
[TPOT'PAMME
8 KIIACC
KoumnuecTBo yacos
Ne Tlata DJIeKTPOHHbIE
n/n Tema ypoka KourpoibHsbie | IIpakTuveckue | y3yuenus uupoBbie
Beero padoThI paGoThI o0pa3oBaTejibHbIE
pecypcsl
1 ITapaenorpamm, €ro Npu3HaKku U 1 03.09.25 bubmmnoreka HOK
CBOICTBA o https://m.edsoo.ru/88671af2
) [Tapamienorpamm, ero Npu3HaKu u 1 04.09.25 bu6muoreka [IOK
CBOWCTBa o https://m.edsoo.ru/88671ca0
3 1 10.09.25

[TapannenorpamMm, ero npu3HaKku 1

but6mmorekxa [IOK




CBOMCTBA

https://m.edsoo.ru/88671cal

YacTHbie clIydau mnapajjicejiorpamMmmoB

bu6nuoreka [IOK

4 (Hp;IMoyronLHmf, pOMO, KBagpaT), UX 11.09.25 hitps://m.edsoo.rw/8867 1 dea
NPU3HAKH U CBOMCTBA
YacTHble ciyyan napauiesiorpaMMoB
5 (mpsimo OJIZEI/IK (I))M6 KB, paT) ux 17.09.25 bubmmorexa [JOK
PAMOYFOIBTILE, POMD, KBAApAT), o https://m.eds00.ru/88671£20
NPU3HAKH U CBOMCTBA
YacTHble ciy4yan napauiesiorpaMMOB
6 (mpsimo OJIZEI/IK (I))M6 KBa, paT) ux 18.09.25 bubmorexa [JOK
PAMOYOILHILE, POMD, KBAIpAL), g https://m.eds00.ru/8867209c
NPU3HAKH U CBOMCTBA
bubnunoreka LIOK
24.09.2
! Tparreris 0925 1 hitps://m.edsoo.ru/88672358
3 PaBHOOOKAsS ¥ IPAMOYTOJIBHAS 75.09.25 bubnuoreka [IOK
Tpanenuu o https://m.eds00.1u/8867252¢
9 PaBHOOOKas ¥ IpsIMOYTOJIbHAS 01.10.25 bubmuoreka [IOK
Tpamneuuu o https://m.eds0o.ru/88672858
bubmnoreka IIOK
1 M 02.10.25
0 CTOM YABOCHIA MEAHAHH https://m.edsoo.ru/88672b14
bu6nmorexa LIOK
08.10.25
1 Herrpanbitast cimMeTpis https://m.edsoo.ru/38672b14
D KonTpoubHnasi pabora no teme 09.10.25 bu6muoreka [IOK
"YeTbIpEXyroJbHUKU" o https://m.eds00.ru/88672c9a
13 Teopema daneca u TeopemMa o 15.10.25 bu6muoreka [JOK

MMPOMNMOPHUOHATIBHBIX OTPE3Kax

https://m.edsoo.ru/8867337a




bubnunoreka LIOK

14 Cpeusist TUHUS TPEYTONbHUKA 16.10.25 https://m.edsoo.ru/88672e0c
bu6nmmoreka [IOK
15 CpenHsisi TMHUS TPEYrOJIbHUKA 22.10.25 hitps://m.edsoo.rw/88672638
N bu6nuoreka [IOK
16 Tpaneuus, e€ cpeaHsia JUHUS 23.10.25 hitps://m.edsoo.rw/88672358
N bu6nmmoreka [IOK
17 Tpaneuus, e€ cpeaHssa JINHUSA 05.11.25 hitps:/m.eds0o.ru/88673064
bubnunoreka LIOK
18 [IponopunoHanbHbIE OTPE3KU 06.11.25 hitps://m.cdsoo.rw/88673794
bubnunoreka LIOK
19 [IponopunoHanbHbIE OTPE3KU 12.11.25 hitps://m.cdsoo.ru/88673794
bubnunoreka LIOK
20 LlenTp Macc B TpeyroJibHUKE 13.11.25 hitps://m.cdsoo.rw/886738fc
bu6nmorexa LIOK
21 [TonoGHBIE TPEYTOIBHUKH 19.11.25 hitps://m.edsoo.rw/88673a78
Tpu npuzHaka nogoous bubmmnoreka HOK
22 20.11.25
TPEYTrOIbHUKOB https://m.edsoo.ru/88673bae
Tpu npuzHaka nogoous bubmmnoreka HOK
23 26.11.25
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
Tpu npuzHaka nogoous bu6muoreka [IOK
24 27.11.25
TPEYTrOJIBHUKOB https://m.edsoo.ru/8867400e
25 03.12.25

Tpu npusHaka noxoodus




TPEYroJIbHUKOB

[TpumeneHnue mo1oOus pH pelIeHuN

26 04.12.25
NPaKTUYCCKUX 3a/1a4
27 KonTpoasHnasi pabora no reme 10.12.25 bubnmnoreka HOK
"Tlomo0HbBIE TPEYTrOJbHUKH" o https://m.edsoo.ru/8867445a
CBoiicTBa miomanaei bubnuorexa [JOK
28 11.12.25
reoMeTpudYecKux Guryp https://m.edsoo.ru/886745fe
29 @opmynbl ISl IIOLIAAH 17.12.25 bubnuoreka [IOK
TPEYroJibHUKA, apajuiesiorpaMmma o https://m.edsoo.ru/88674860
30 DopMyIsl JuIs IUIOLIAAN 18.12.25 bubnuoreka [IOK
TPEyroJibHUKA, apajuiesorpaMmma o https://m.edsoo.ru/88674a22
31 DopMyIsl IS IUIOLIAAN 24.12.25 bubnuoreka [IOK
TPEYroJibHUKA, apajuiesiorpaMmma o https://m.edsoo.ru/88674a22
3 DopMyIIbl IS TUTIOIIAAN 25.12.05 bu6nmorexa LIOK
TPEyrojibHUKA, apajuiesorpaMmma o https://m.edso0.ru/88675288
33 DopMyIIbl IS TUTIOIIAAN 14.01.26 bu6nmorexa LIOK
TPEyrojibHUKA, apajuiesorpaMmma o https://m.edso0.ru/8867542¢
Brrancienue momnaaei CIoKHBIX bubnuoreka [{OK
34 15.01.26
buryp https://m.edsoo0.ru/88674¢78
35 [Tnomanu ¢puryp Ha KIIeTYaTOU 21.01.26 bubnmnorexa [JOK
Oymare . https://m.eds00.ru/8867473¢
36 [Tnomanu moxoOHBIX GuUryp 22.01.26




37 [Tnomaau nogo0HBIX HUryp 28.01.26
33 3aga4u ¢ IPaKTHYECKUM 29.01.26 bubnmnoreka HOK
COJIEpKAHUEM https://m.edsoo.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM 04.02.26 bubnmnoreka HOK
COJIEpKAHUEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIp0 METo1a 05.02.26 bubnuorexa [IOK
BCIIOMOraTeabHOM MI0NIAIA o https://m.eds00.ru/88674190
A1 KonTtposabnas pabora no reme 11.02.26 bubnuorexa [IOK
"Tlaomann" A https://m.eds00.ru/8867579¢
N bubnuoreka [IOK
42 Teopema ITudaropa u e€ npuMeHeHne 12.02.26 hitps://m.edsoo.rw/88675918
N bubnuoreka [IOK
18.02.26
43 Teopema ITudaropa u e€ npuMeHeHne hitps://m.edsoo.rw/88675918
44 Teopema [Iudaropa u eé 19.02.26 bubmmnoreka HOK
NIpUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé 25.02.06
MIPUMEHEHUE
46 Teopema [Tudaropa u eé 26.02.06
MIPUMEHEHUE
Ornpenenenre TPUrOHOMETPUUYECKUX
(GYHKIHI OCTpOTO yriia
47 HIpSAMOYTOJIBHOI'O TPEYTOJIbHUKA, 04.03.26 bubmorexa [HOK

TPUTOHOMETPUYECKUE COOTHOLICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

https://m.edsoo.ru/88675d32




OCHOBHOE TPUTOHOMETPUUYECKOE

bu6nmoreka [IOK

48 05.03.26
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE 11.03.26
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE 12.03.26
TOXJIECTBO
KounTtpoJsbHas padora no reme
51 "Teoll))eMa an?aropa U HayaJia *.03.26 bubmorexa IOK
" o https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
57 Bniucannsie ¥ iEeHTpaIbHbIE YIJIbI, 19.03.26 bubnnorexa [JOK
YroJl MYy KacaTelIbHOM U XOpI01 T https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, 25.03.26 bubnnorexa [JOK
YroJl M1y KacaTeIbHON U XOpI01 T https://m.edsoo.ru/8a141940
54 BrnicanHble U EHTpaJIbHBIE YTIIbI, 26.03.26 Bu6moteka [JOK
YTOJI MEXTy KacaTeIbHON 1 XOpI0i o https://m.edsoo.ru/8al41b34
55 VYTbl MeXAy XOpJaMu U CEKYIIIUMHU 08.04.26
56 VYTbl MeXAy XOpJaMu U CEKYIIIUMHU 09.04.26
Bnucanusie u onucanHbie
57 YETBIPEXYTOJbHUKH, UX MPU3HAKHA U 15.04.26 bubnmorexa [JOK
N pexyr ’ p o https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucannsie u onvcanHbie BuG OK
58 YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU U 16.04.26 nosmorexa 11

CBOMCTBA

https://m.edsoo.ru/8al416d4




Bnucannbie n onmmcaHHbBIC

N but6mmoreka [IOK
22.04.26
59 quIzIpeXerHBHHKH’ 1X HpHSHAki https://m.edsoo.ru/8al1416d4
CBOICTBa
[IpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OIIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH 23.04.26
PELIEHUN T€OMETPUYECKUX 3a1a4
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH 29.04.26
pELIEHUN T€OMETPUYECKUX 3a1a4
62 B3anMHOe pacnonoxeHue 1Byx 30.04.26 bu6nuoreka [JOK
OKPYKHOCTEH, 0011I1e KacaTeIbHbIE o https://m.edsoo.ru/8al410a8
. bubmnoreka IIOK
K 06.05.26
63 ACAHE OKPYHHOCTEH https://m.edsoo.ru/8a1410a8
KonTpoJsbHnas pabora no reme
64 "YI".]IEI B Opr)II)(HOCTI/[ Bnucanubie 07.05.26 bubmorexa LOK
’ " A https://m.edsoo.ru/8a141c88
W ONMCAHHBIC YeThIPEXyrOJIbHUKHU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
65 METO (1;)B KypcoB 7 U 8 KJ1accoB 13.05.26 bubmorexa [JOK
. M N ’ o https://m.edsoo.ru/8al41ddc
00o011eHue 3HaHu i
[ToBTOpEHNE OCHOBHBIX MOHATUH U
66 METO (1;)B KypcoB 7 U 8 KJ1accoB 14.05.26 bubmorexa [JOK
o M N ’ o https://m.edsoo.ru/8al4lefe
00o011eHue 3HaHU I
67 HNroroBasi kKoHTpoOJIbHaAsI padoTa 20.05.26 bubmmorexa HOK

https://m.edsoo.ru/8a142368




IToBTOpEHNE OCHOBHBIX MOHATUN U

but6mmoreka [IOK

68 METOJI0B KypcOB 7 h 8 KJaccos, 1 21.05.26 hitps:/m.cdsoo.ru/8a1420ac
000011IeH1Ee 3HAHUI
OBULIEE KOJIMYECTBO YACOB I10 63 6 0
[MPOT'PAMME
9 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne Tema vooKa Hara undgpoBbie
n/n yp Bcero Koutposibieie | IpakTuyeckue u3ydeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecype
1 OrnpezneneHne TPUroHOMETPUUECKUX 1 02.0925 bubnuorexa [JOK
dbynakuumii yrinos ot 0° 1o 180° T https://m.edsoo.ru/8al1424bc
2 DopMyIbl IPUBEICHUS 1 04.09.25
bu6mmoreka [IOK
3 Teopema kocurycos ! 09.09.25 https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1 11.09.25
bu6mmoreka [IOK
> Teopema kocurycos ! 16.09.25 https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema cuiycos ! 18.09.25 https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHYCOB 1 23.09.25
8 Teopema cuHyCcOB 1 26.09.25
9 Haxoxnenue 1invMH CTOPOH U 1 30.09.25 bubnuotexa [JOK
BEJIMYUH YIJIOB TPEYTrOJIbHUKOB o https://m.edsoo.ru/8a1430b0
bu6mmorexa [IOK
10 Pemenue TpeyroabHUKOB 1 02.10.25 hits:/m.edsoo.ru/8al 42ac0
bu6mmorexa [IOK
11 Peienue TpeyroibHUKOB 1 07.10.25 hits:/m.edsoo.ru/8al 42ac0




bu6mmoreka [IOK

12 Petnenue TpeyrosbHukos 09.10.25 https://m.edsoo.ru/8al42acO
bubmuorexa [JOK
13 Pernenue TpeyrosbHukos 14.10.25 https://m.edsoo.ru/8al42acO
[IpakTryeckoe NPUMEHEHUE TEOPEM bubnunoreka [HOK
14 16.10.25
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMeHeHue TEOpeM 1.10.25
CHUHYCOB ¥ KOCUHYCOB
16 KonTpoJubnasi pabora no reme 23.10.25 bubnuoreka [IOK
"Pemienue TpeyroibHUKOB' e https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeoOpa3zoBaHUU 06.11.25 bubnuorexa [JOK
moa00ust o https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC JIEMEHTHI 11.11.25 bubmuorexa [JOK
1o1I00HBIX (Uryp o https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI 13.11.25
1oI00HBIX QUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexka [JOK
20 18.11.25
OTPE3KOB CEKYILUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJbHOU
Teopema 0 mpoU3BEAECHUN OTPEZKOB
XOpJ, TEOpeMa O NPOU3BEACHUN bubnnorexka [JOK
21 20.11.25
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTeJbHON
Teopema 0 pon3BeIEHNN OTPE3KOB
X0p7, TeopeMa O POU3BEIECHNUN bubnuoreka [IOK
22 25.11.25
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJbHOU
23 [IprMeHeHre TeopeM B pelIeHUH 27 11.25 bubmuoreka [IOK
TeOMETPUYECKUX 3a]1a4 o https://m.edsoo.ru/8a143f06
24 IIpuMeHeHne TeopeM B pELICHUH 02.12.25 bubmmoreka [IOK




TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/8al443fc

[IpumeHeHue TeOpeM B pelIeHUH

bubmuorexa [JOK

4.12.2
25 T€OMETPUUYECKUX 3a1a9 0 > https://m.edsoo.ru/8a144578
KoutpoasHnas padora no reme
26 "IIpeoOpa3zoBanue noa00us. 09.12.25 bubmmoreka [JOK
MeTpuyecKkue COOTHOLLICHUS B o https://m.edsoo.ru/8al1447a8
OKpYy:kHOCTH"
OrnpeneneHne BEKTOPOB.
N . bu6mmoreka [IOK
27 Pu3N4eCKul U TEOMETPUIECKUI 11.12.25 https://m.edsoo.ru/8a1 44960
CMBICJI BEKTOPOB
CiioxeHue ¥ BBIUNTaHUE BEKTOPOB, bubnuorexa [JOK
28 16.12.25
YMHOXKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
29 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, 18.12.25 bubnnoreka [JOK
YMHOKEHHME BEKTOPA HA YHUCIIO T https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BBIUUTAHUE BEKTOPOB, 23.12.05
YMHO>KEHHE BEKTOpa Ha YHCIIO
31 Pa3noxenue BekTopa 1o 1BymM 75.12.05
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunartsl BekTopa 30.12.25 hitps://m.cdsoo.ru/Sal 44fbe
CxkansipHO€ MpOU3BE/ICHUE BEKTOPOB,
33 ero HpII?IMeHGEI/IC zm;f[ HaXO)KI[eHI/Ilzl 13.01.26 Brbmuotexa [OK
https://m.edsoo.ru/8a14539¢
JUIH U YTJIOB
CKasipHO€E IPOU3BEIECHNE BEKTOPOB,
34 erlz) nﬂEII;IeHgEHIe/I BJ'I}JII szo; I;IH/EI ’ 15.01.26 Brbmuotexa [OK
p g & o https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
35 Pemenune 3aga4 ¢ mOMOIIBIO 20.01.26 bu6mmorexa [IOK
BEKTOPOB T https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1au ¢ mOMOIIBIO 220196 bu6mmoreka [IOK
BEKTOPOB T https://m.edsoo.ru/8al1458c4
37 IIprMmeHeHre BEKTOPOB JIs 27.01.26




penieHus 3aaa4 pu3uKu

38 KouTtpoJsbHas padora no reme 9.01.26 bubmmoreka [JOK
"BekTopsbl" T https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha 03.02.26
MJIOCKOCTH
. bu6mmoreka [IOK
40 YPABHEHHE NIPAMOT 05.02.26 https://m.edsoo.ru/8al145c48
41 YpaBHeHue NpIMoit 10.02.26
bubmuorexa [JOK
42 YpaBHEHHE OKPY)KHOCTH 12.02.26 https://m.edsoo.ru/8a14635a
43 Koopaunatsl To4uek nepecedeHus 17.02.26 bubnuoreka [IOK
OKPYKHOCTH U IIPSIMOI1 o https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPH PELLIEHUHN
44 reoMeTPUUYECKHUX 3a/1ady, 19.02.26
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT IPH PELIEHUN
45 reoMeTPUUYECKHUX 3a/1ad, 24.02.26
MPaKTUYECKHUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUH
46 F€OMETPUYECKHX 3a/1ad, 26.02.26
MPaKTUYECKHUX 3a/1a4
K 0
g | S i oo s | BrSmores 0K
p " P R https://m.edsoo.ru/8al146e0e
IJIOCKOCTH
[IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
48 05.03.26
BBIYHMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [JOK
49 Yucino n. /InvHa OKpYyKHOCTH 10.03.26 hitps:/m.edsoo.ru/8al472c8
bu6nmoreka [JOK
50 Yucino n. /InvuHa OKpyKHOCTH 12.03.26 hitps:/m.edsoo.ru/8al 4714c
51 JnmuHa 1yru OKpy>KHOCTH 17.03.26




bu6mmoreka [IOK

>2 Pajuansas vepa yria 19.03.26 https://m.edsoo.ru/8al4714c
bubmuorexa [JOK
53 [Imomaae kpyra, CEKTOpa, CErMEHTa 24.03.26 https://m.edsoo.ru/8a1 47426
bubmuorexa [JOK
54 [Inomanp kpyra, cekTopa, CErMeHTa 26.03.26 hitps://m.cdsoo.ra/8al 47750
bu6mmoreka [IOK
55 [Inomans kpyra, cekTopa, cerMmeHTa 07.04.26 hitps://m.cdsoo.ru/8al 47750
bu6mmoreka [IOK
56 TToHsATHE O IBMYKEHUH IUIOCKOCTH 09.04.26 https://m.cdsoo.ru/8al47c82
. bu6mmoreka [IOK
57 [TapannensHBIN IEPEHOC, HOBOPOT 14.04.26 https-//m.edsoo.ru/8al47£16
. bu6mmoreka [IOK
58 [TapannenbHbIN IEpEeHOC, TOBOPOT 16.04.26 https://m.edsoo.xuw/8al 4716
59 [TapasnenbHblil nepeHoc, TOBOPOT 21.04.26
60 [TapannensHbIN IEPEHOC, TOBOPOT 3.04.96
IIPU PEIICHUH 3a/1a4 T
61 [IpumeHeHne qBUKEHUN TPU 73.04.96 bubnuorexa [JOK
peLIeHNN 3a/1a4 T https://m.edsoo.ru/8a1480e2
KonTponsHnas pabora no remam
62 "IIpaBHIIbBHBIE MHOTOYTOJIBHUKH. 30.04.26
OKpyXHOCTb. [IBH>KEeHUS o
MJIOCKOCTH"
[ToBTOpenue, 06001IIEHNE,
63 CHUCTEMaTH3aIUs 3HAHUH. 05.05.26 bubnnoreka [JOK
N3Mepenne reoMeTpruueCcKux o https://m.edsoo.ru/8a148524
BeNMYUH. TpeyronbHUKH
IToBTOpenue, obo0IICHNHE,
64 CHUCTEMATH3AIUS 3HAHHI. 07.05.26 bubmuoreka [JOK
[MapasutenbHble U EPICHANKYISIPHbBIC e https://m.edsoo.ru/8a148650
HIpsIMbIE
65 ToBTOpenue, 06001IeHNE, 12.05.26




cucteMaru3anus 3HaHui. OKpy>KHOCTb
U Kpyr. ['eomeTpuueckue NoCTpoeHUs..
YTIBl B OKPY)KHOCTH

[ToBTOpeHnue, 06001ICHNE,
cUcTEMAaTU3aIUs 3HAHWMN.

66 1 14.05.26
Brincannsle u onvcaHHbIe
OKPY’KHOCTH MHOTOYT'OJIbHUKOB
bu6mmoreka [JOK
67 Wrorosast KoHTpOJbHASA paboTa 1 1 19.05.26 hits:/m.edsoo.ru/8a1 48920
63 [ToBTOpEHHE, o606meHI/vIe, 1 21.05.26
CHCTEMaTH3alHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 63 6 0
ITPOI'PAMME
IHOYPOYHOE IINTAHUPOBAHUE BepoATHOCTh M CTATHCTHKA
7 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
aTa udposbie
Ne ni/m Tema ypoka Kourpoabubie = IlpakTHyeckue a up
Bcero u3yyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 I[IpencraBienne JaHHBIX B TaOIHIIAX 1 01.09.05 | Dudmiorexa ITOK
https://m.edsoo.ru/863ec1{8
5 [IpakTHyeckue BEIYUCIEHUS 110 . 080925 Bu6morexa [[OK
TabIMYHBIM JaHHBIM o https://m.edsoo.ru/863ec324
; W3Bneuenne u MHTEPIpETALINS | 15,0095 Bu6morexa [OK
Ta0JIMYHBIX TAHHBIX o https://m.edsoo.ru/863ec78e
4 [TpakTrueckas padora "Tabnumsr" 1 1 22.09.25
5 I'paduueckoe npesacraBieHne 1 29.09.25 bubnuorexa [IOK




JaHHBIX B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX )
AMarpamMm

https://m.edsoo.ru/863ed18e

UreHue ¥ NoCTpOCHUE Uarpamm.

bu6mmoreka [IOK

6 [Tpumeps! nemorpapuveckux 06.10.25
arpamMm https://m.edsoo.ru/863ed602
[IpakTrueckas pabora
7 uarpasois” 13.10.25 bu6mmoreka [IOK
% https://m.edsoo.ru/863ed72e
Uucnossie Habopbl. CpenHee
8 apupMeTHIECKOE 20.10.25 pubmaorera [IOK
p https://m.edsoo.ru/863ed846
Uucnossie Habopel. CpenHee BubmoTexa [TOK
*11.25
? apudMeTHICCKOe https://m.edso0o.ru/863ed846
Menuana 4iciIoBOro Habopa.
10 Y cTOMUNBOCTh MEIUAHEI 10.11.25 Bubmorexa LOK
A https://m.edsoo.ru/863edb3e
Menauana 4ucinoBoro Hadopa.
11 VY cTOMUNBOCTh ME€IUAHEI 17.11.25
[IpakTuueckas pabora "Cpennue
12 S 24.11.05 bu6mmorexa [IOK
https://m.edsoo.ru/863edcbHa
HauOossiee u HanMeHbIIIee
13 3HAYeHHs YHCIOBOTO HAbOpA. 0L1205 | Dudmiorexa IIOK
Pasmax https://m.edsoo.ru/863ee07a
Haubosnblee 1 HanMeHbIIIEE
14 3HAUYCHUS YHUCIIOBOT'O Ha60pa. 08.12.25
Pa3zmax
15 Haubosnblee 1 HanMeHbIIIEE 15.12.25




3HAUEHUS YUCIIOBOTO HAbopa.
Pazmax

KonrponsHas pabora mo remam

1"IIpencraBneHue JaHHBIX. bubauorexa [IOK
16 22.12.25
OnucaTelLuas CTATHCTHKA" https://m.edsoo.ru/863ee390
7 CityyaliHasi "3BMEHYUBOCTD 20,1225 Bu6suorexa [JOK
(prmepbr) o https://m.edsoo.ru/863eedbc
3 Yacrora 3HaUYEHUHN B MACCUBE 120126 Bubmorexa [TOK
AaHHBIX o https://m.edsoo.ru/863ee69c
[ pymmupoBka 19012 bubnuorexa [JOK
19 90126 https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel 26.01.26
['ucrorpammel 0022 bubanorexa LHOK
21 02.02.26 https://m.edsoo.ru/863eeelc
- HpaKTqucxaﬂ"paGOTa "Ciryuaiinas 09.02.26 Bu6moreka [[OK
H3MEHYHUBOCTD o https://m.edsoo.ru/863eecc8
I'pad, BepuuHa, pedpo.
23 [IpeacraBnenue 3agaun ¢ MOMOIIBIO 16.02.26 bubanoreka LIOK
rpada https://m.edsoo.ru/863eef52
CreneHb (BaJICHTHOCTb) BEpIIMHBI.
24 Yucno pébep u cyMMapHas CTeIeHb £ 02.26 bubmiorexa IIOK
BepinH. Llenpb u muki https://m.edsoo.ru/863efOba
’s Hens u k. IlyTts B rpade. 02,0326 Bu6mmorexa [IOK
Ipencrapnenue o cBaA3HOCTH rpada o https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 *,03.26 bubnunorexa LIOK




OpUEHTHPOBAHHBIX rpadax.

https://m.edsoo.ru/863ef3b2

CityyaliHbI{ OIIBIT U CIIy4aiiHOE

bubnunoreka LIOK

16.03.2
27 coObITHE 1 6.03.26 https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.
. Ponb ManoBeposITHBIX U . 23.03.96 bubnmoreka [JOK
IIPAKTUYECKHU TOCTOBEPHBIX A https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE
Momnerta u urpanbHasi KOCTb B
29 TEOpUHU BEPOATHOCTEH 1 "03.26
IIpaktuyeckas padora "Hactora bubmmoreka [IOK
30 " 1 06.04.26
BBIIIAACHMS OpJia https://m.edsoo.ru/863ef8a8
Kontponbnas padota 2 o remam
31 "CnyuaiiHas ©3MeH4YHBOCTb. I'padsbr. 1 20.04.26 BH6J.H’10TGK3 HOK
BepositHOCTh citydaitHOro coobITUs" https://m.eds00.ru/863f0186
- [ToBTOpEeHue, 060061IEHNE. . 27.04.26 Bbubamnoreka [JOK
IIpescrapieHne TaHHBIX. o https://m.edsoo.ru/863efa24
- [ToBTOpEeHue, 060061IEHNE. . 04.05.26 Bbubmmnoreka [JOK
OnucarenbHas CTaTUCTHKA T https://m.edsoo.ru/863efbaa
» [ToBTOpeEHwUeE, 0606H£€HI/I€. . 18.05.26 bubnumoreka [IOK
BeposiTHOCTB ciyuaifHOTO COOBITHS e https://m.edsoo.ru/863efecO
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8 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/ T
emn €Ma ypoka Beero Konrpoasbnbie | IlpakTnyeckue u3yvenns | o6pasoBaTebHbIE
padoThI padoThI pecypeb
[Ipencrasnenue nanupix. OnucarenbHas
1 A 1 01.09.25 bubnunoreka LIOK
https://m.edsoo.ru/863f029¢
Crnyuaiinas usmMeHunBocTh. CpenHue
2 YHCI0BOTO Habopa 1 08.09.25 Bubmrorera OK
p https://m.edsoo.ru/863f03fc
Crnyuaiinble coObiTHs. BepositHOCTH 1
3 CaCTOTEL 1 15.09.25 bubmnoreka IIOK
https://m.edsoo.ru/863f0578
Kiraccnueckue monenu reopun BuGmorexa [IOK
4 BEPOSATHOCTEH: MOHETA U UTPAJIbHASI KOCTh 1 22.09.25 https://m.edsoo.ru/863f076¢
OTKIIOHEHUS 29.09.95 bubmnoreka IIOK
> ! o https://m.edsoo.ru/863f0a50
6 Jucnepcus uncioBoro Habopa 1 06.10.25 bubnmnoreka [JOK
o https://m.edsoo.ru/863f0a50
CranmapTHOE OTKJIIOHEHHE YHCIIOBOTO
7 rabona 1 13.10.25 bu6anoreka LIOK
P https://m.edsoo.ru/863f0bfe
Hwnarpammsl paccenBanus. [Ipaktuueckas
8 pabora "OmucaTenbHas CTaTHCTHKA. 1 1 5010005 | Duomorexa HIOK
PaccenBanue qaHHbIX" https://m.edsoo.ru/863f0eab
9 MHO€ECTBO, HOIMHOXECTBO 1 %1125 bubimoreka [IOK
https://m.edsoo.ru/863f1180
10 Onepanuu HaJ MHOKECTBAMM: 1 10.11.25 bu6nunorexa LIOK




O6’B€I[I/IHCHI/IC, MNEPECCUCHUEC, NOIMOJTHCHUEC

https://m.edsoo.ru/863f143c

CaoiicTBa omnepanuii HaJl MHOKECTBaMU:

bubnunoreka LIOK

11 MEePEMECTUTENIHHOE, COUETATENBHOE, 17.11.25
pacupenenuTeIbHOE, BKIIOUCHUS https://m.edsoo.ru/863f1784

12 I'padudeckoe mpeacTaBIeHHE MHOXKECTB. 2411.25 bubnuorexa [IOK

https://m.edso0.ru/863f198¢c

KoHnTtposnbHas padota 1 mo remam

13 "Cratuctuka. Muoxecrna" 01.12.25

” OnemenrapHsle coObiTHs. CityuyaiiHble 081225 Bu6morexa LIOK
COOBITHS o https://m.edsoo.ru/863f1dec

s bnaronpusitcTByIoIIME SJIeMEHTapHbIC 151205 BuGmuotexa LOK
coObITHsI. BeposiTHOCTH cOOBITHH 2. https://m.edsoo.ru/863f1dec

6 bnaronpusitcTByIOIIME SJIeMEHTapHbIC 1 1295 Bubmuotexa LOK
coObITHsI. BeposiTHOCTH cOOBITHH 2. https://m.edsoo.ru/863£1£72
OMBITHI ¢ PAaBHOBO3MOXHBIMU

17 3IIEMEHTAPHBIMU COObITHAMU. CydaitHbIN 29 12.25 bub6mmorexa [IOK
BBIOOP https://m.edsoo.ru/863f21ca
OMBITHI ¢ PAaBHOBO3MOXXHBIMU

18 3IIEMEHTAPHBIMU COObITHAMU. CTydaitHbIN 12.01.26 bub6nmorexa [IOK
BBIOOD https://m.edsoo.ru/863f21ca
[TpakTiueckas pabota "OMBITHI C

19 PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU 19.01.26 bubmoreka IIOK
coOpITHIMH" https://m.edsoo.ru/863f235a

20 JepeBo 26.01.26 bubnuoreka [{OK

https://m.edsoo.ru/863f2ade




CBolicTBa AepeBa: €eAMHCTBEHHOCTh IIYTH,

21 CYILLIECTBOBAHUE BUCSAYCH BEPLINHBIL, CBS3b 02.02.26 BH6J.H’IOTeKa HOK
MEXKy YMCIIOM BEPIUMH 1 9UCIOM PEGEp https://m.edsoo.ru/863f2bac
[IpaBuiio yMHOXEHUS 09 Bu6morexa [HOK

22 09.02.26 https://m.edsoo.ru/863f2cd8
[TpaBUIO YMHOKEHHS. bubmmorexa IIOK

23 16.02.26 https://m.edso0.ru/863f2e36

24 ITpOTUBOIOIOKHOE COOBITHE *.02.26 Brbmorexa [IOK

o https://m.edsoo.ru/863f2f8a

) Huarpamma Diinepa. 96’LCILI/IHCHI/IC 51 02,0326 Bu6uoreka IIOK
IepECEYEHHE COOBITHI o https://m.edsoo.ru/863f3214

o HecoBmecTtHbIe co6HTI/I$UI. dopmyina 03,96 Bu6auorexa [JOK
CJI0XKCHHUS BEPOATHOCTCHU o https://m.edsoo.ru/863f3372

- HecoBmecTtHble co6HTI/I$UI. dopmyna 16.03.26 Bu6auoreka [OK
CJI0XKCHUS BEPOATHOCTCH. o https://m.edsoo.ru/863f3764
[TpaBuIIO yMHOKEHHSI BEPOSITHOCTEH.

28 VYcnoBHas BepoaTHOCTh. He3aBucumele 23.03.26 bubmiorexa [TOK
cOOBITHS https://m.edsoo.ru/863f38ae
[TpaBuIIO yMHOKEHHSI BEPOSITHOCTEH.

29 VcnoBHas BeposTHOCTh. HesaBucumble ¥ 03.26 bubmmorexa [IOK
cOOBITHS https://m.edsoo0.ru/863f3b06

20 IIpencrasienue ciry4aifHOTo 06,0026 Bu6smoreka [OK
OKCIICpUMEHTA B BUAE I€PEBA o https://m.edsoo.ru/863f3cbe
[ToBTropenue, o6oduenue. [Ipencrasnenue

31 20.04.96 bubanoreka [JOK

JaHHBIX. OnwucarenbHas CTATUCTHKA

https://m.edsoo.ru/863f320




2 [Ipencrasnenue ciry4aitHOro . | 7 0426 Bu6mmorexa [IOK
9KCIIEpPUMCHTA B BUJIC 1€PCBA o https://m.edsoo.ru/863f4128
IToBropenue, o6o6menue. I'padsr 04.05.26 Bubnmoreka [IOK

33 ! e https://m.edso0.ru/863f4312
KonTponbhas pabota no remam

34 "Cnyuvaiinble coObITHS. BeposTHOCTS. 1 18.05.26
I'padsr"

OBLIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOI'PAMME
9 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Hara nuppoBbIe
Ne m/m Tema ypoka Bcero Kontpoaemrie | Ipakrmaeckue u3yyeHusi =~ oOpa3zoBaTe/ibHbIE
padoTsbI padoTbI pecypebi
[IpencraBieHne qTaHHBIX bubmorexa [IOK
1 ! 01.09.25 https://m.edsoo.ru/863f47ea
OmnwucarenbHas CTAaTUCTHUKA bu6mmorexa IIOK
2 1 08.09.25 https://m.edsoo.ru/863f47ea
3 Omnepanun HaJl COOBITHAMH 1 15.09.25
4 HesaBucumocts coObITHI 1 22.09.25
5 KoMm61HaTOpHOE IIPaBHIO YMHOKEHHS 1 29.09.25 Bubmorexa [OK
o https://m.edsoo.ru/863f4e16

¢ [IepecTanoBKH. dD?iKTopnan. Coueranus | 06.10.25 Bu6snuoreka [IOK
H MHCIO COUCTaHNH o https://m.edsoo.ru/863f4e16

7 Tpeyronsauk Ilackans 1 13.10.25 bubmorexa [IOK
o https://m.edsoo.ru/863f5014

8 [TpakTuueckas padora "Beraucienue 1 1 20.10.25 bubnuotexa [JOK




BEPOSITHOCTEH C MCITOJIb30BAaHHEM
KOMOWHATOPHBIX (YHKITUHA
AIIEKTPOHHBIX TabmH"

https://m.edsoo.ru/863£5208

['eomeTprueckas BEpOSTHOCTD.
Crny4aiiHblii BBIOOp TOUKH U3 (DUTYPEI

bubnunoreka LIOK

COOBITHH B CEpPUU UCTIBITAHUI

? Ha INIOCKOCTH, M3 OTPE3Ka, 13 IyTH " 1125 https://m.edsoo0.ru/863f5884
OKPYKHOCTH
['eomeTpryeckast BEpOSTHOCTb.
Crny4aiiHblii BBIOOp TOUKH U3 (DUTYPEI Bu6miorexa LOK

10 Ha IJIOCKOCTH, 13 OTpeska, 13 yru 10112514 4 pse//m.edsoo.ru/863£5a50
OKPY>KHOCTH
['eomeTpryeckast BEpOSATHOCTbD.
Crny4aiiHblii BEIOOp TOUKH U3 (PUTYPEI

11 Ha [UIOCKOCTH, U3 OTPE3Ka, U3 IyT'U 17.11.25 bubnuoreka [JOK
okpyxHocTH. [IpakTHueckas paboTa https://m.edsoo.ru/863f5bfe
"I'eomeTrpuueckas BEpOSITHOCTH"
KonTponbHas padora 1

12 "KomOunaropuka. I'eomerpruueckas 24.11.25 bubnuorexa HOK
BEpPOATHOCTD" o https://m.edso0o.ru/863f5e10
Ucneiranue. Yenex u neynava. Cepust Bu6miorexa 1OK

13 UCIBITaHUH 10 IIEPBOTO yCIiexa 01.12.25 https://m.edsoo.ru/863f6162
Ucnpiranue. Yenex u Heynava. Cepust Bu6miorexa LIOK

14 WCIIBITAHUH J0 MEPBOT0 ycrexa 08.12.25 https://m.edsoo.ru/863f6356
Hcnerranue. Yenex n Heynada. Cepust

15 UCTIBITAHUH J10 TIEPBOTO ycrexa 15.12.25

16 Ucneitanus bepnysiu. BepostHoctu 22.12.25 bubmuoteka [IOK

https://m.edsoo.ru/863f64d2




bepnynnu

Hcnbitanusa beprymm. BepostHocTn
COOBITHH B CEPUU UCTIBITAHUIA

bu6mmoreka [IOK

17 BepHyIuIH 29.12.25 https://m.eds00.1u/863f6680
[TpakTrueckas padota "McnbiTanus

18 A 12.01.26 bu6mmoreka [IOK

PHY. https://m.edsoo.ru/863f67de
CityyaliHasi BETMUMHA U paclpeiesiCHUe Bu6suorexa [JOK

19 BEPOATHOCTEH 19.01.26 https://m.edsoo.ru/863f6b44

-0 MaTeMaTHqGCKoevomlﬁﬂaHHe " 260126 Bu6moreka [JOK
IHACTIEPCHS CITYYaWHOMN BEIIMYUHBI o https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHUYECKOTO OKUIAHUS

21 KaK TEOPETUYECKOr0 CPETHETO 02.02.26 bub6nnorexa IIOK
3HAYECHHUS BEIMUNHEL o https://m.edso0.ru/863{6{86
[ToHsATHE O 3aKOHE GOJBIINX YHCE bubanoreka IIOK

22 Kavl https://m.edsoo.ru/8631f72c4

- N3mepenne BepOATHOCTEN € TOMOILIBIO 16,0226 Bu6uorexa [JOK
1acToT o https://m.eds00.ru/86317652
[IpumeHeHue 3aKkoHa OOJBIITUX YUCE.

24 I[MpakTnueckas pabora "CiydaitHas £02.26 bub6nmnorexa IIOK
BeTHYMHA" https://m.edso00.ru/863f7116
KontponbHas padora 2 "McnbeiTanus Bu6mioreka [JOK

25 Bepuymm. Cy4aitnast Benn4uHa" 02.03.26 https://m.edsoo.ru/863f783¢
O06001enue, cucTeMaTH3alusa 3HaHUH.

26 [IpencraBnenue JaHHBIX. *03.26
OnucarenbHas CTaTUCTHKA

27 O06001enre, cucTeMaTU3aIs 3HaHUH. 16.03.26 bubnuorexa [JOK




[IpencraBicHue qTaHHBIX.
OmucarenpHas CTATUCTUKA

https://m.edsoo.ru/863f893a

O0001enue, cucTeMaTH3aIus 3HaHUH.

bu6mmoreka [IOK

28 BeposiTHOCTB ciiy4aifHOTO COOBITHS 1 23.03.26 hitps://m.edsoo.ru/863fTade
O0001enue, cucTeMaTH3aIus 3HaHUH.

29 BeposiTHOCTB ci1y4aiiHOTO COOBITHSI. 1 * 03.26 bubmuorexa LHOK
DneMeHThl KOMOUHATOPHKH https://m.edsoo.ru/86317c9c
O0001enre, cucTeMaTH3aIus 3HaHUH.

30 DJIeMEeHTHI KOMOMHATOPHUKHU 1 06.04.26 bubmorexa LIOK

P https://m.edsoo.ru/863f7e54
O0001enre, cucTeMaTH3aIus 3HaHUH.
DneMeHTbl KOMOMHATOPUKH.
31 Ciy4JaliHbIE BEIUYUHEI U 1 20.04.26 bubamorexa HOK
yd https://m.edsoo.ru/863f8408
pacmpeeeHus
O06001enue, cucTeMaTH3aIusa 3HaHUH.

32 CiyJaiiHble BEJIMYMHBI U 1 27 04.26 bubnuoreka [IOK
pacrpeeseHus T https://m.edsoo.ru/863f861a
WroroBas koHTpoJsibHasE paboTa bubmuorexa [IOK

33 1 04.05.26 https://m.edsoo.ru/863f8b56

34 O06001enue, cucTeMaTH3alus 3HaHUH 1 18.05.26
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1I YYHEHUKA
Marematuka. AnreOpa: 7- kiacc: 0a30BBIM  ypoBeHb: ydeOHMK, 7 Kiacc/
Maxkapsrues FO.H., Munatok H.I'., Hemkos K.W. u apyrue; noa pea. TeasikoBCKOTo
C.A, AK1moHepHoe 00I1IeCTBO «3naTenseTBO «IIpocsemieHue»
» Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemxos K.W. u apyrue;
nox pemakmued TemskoBckoro C.A., AkmuoHepHoe o0miecTBo «l3maTeascTBo
«IIpocsenieHue»

» Anrebpa, 9 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemxos K.W. u apyrue;
non penakiueir TensikoBckoro C.A., AxuumoHepHoe o06iecTBo «M3aaTenbcTBO
«ITpocsenieHue»

* ['eometpus, 7-9 knaccel/ Atanacsia JI.C., byryzos B.®., Kagomues C.b. u npyrue,
AximonepHoe o6miectBo «M3marensctBo «lIpocBerienue»

* Maremaruka. BepostHocTh u cratucTHKa: 7-9-¢ Kiacchl: 0a30BbI YpPOBEHB:
ydaeOHMK: B 2 dacTax, 7-9 kmaccel/ Beicomkuit U.P., Smenko M.B.; mox pen.
Smenxo U.B., Akunoneproe obmectBo «M3natensctBo «IIpocBemnienue»
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